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PREFACE 

This book contains the results of my studies in the intelligence 
of Apes at the Anthropoid Station in Tenenfe from the years 
1913-1917. The original, which appeared in 1917, has been 
out of print for some time. I have taken this opportumty 
of making a few changes in the cntical and explanatory 
sections, and have added as an Appendix some general con- 
siderations on the Psychology of Chimpanzees 
With various recent books and essays on the subject I 
shall have an opportunity of dealing in a further contnbution 
to the subject not yet completed. 

W. KOHLER 


Berlin, October 1924. 



TRANSLATOR'S NOTE 


The terminology used in this translation was agreed upon 
after detailed discussion between author and translator. 
Often the only method possible of covering all the implications 
of the German tenmnology was to use several different English 
terms : as has been done with such words as Etnstcht, Umweg, 
Gestalt, das Zuexnander von GestaUen, etc. Attention has 
been drawn to most of these cases in translator’s footnotes. 

The paragraphs in square brackets correspond to sections 
printed in small type in the ongmal, and denote supplementary 
explanations or digressions. 


ELLA WINTER. 
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INTRODUCTION 

I. Two sets of interests lead us to test the intelhgence of 
the higher apes. We are aware that it is a question of beings 
which in many ways are nearer to man than to the other 
ape species ; m particular it has been shown that the chemistry 
of their bodies, in so far as it may be perceived in the quality 
of the blood, and the structure of their most highly-developed 
organ, the brain, are more closely related to the chemistry 
of the human body and human brain-structure than to the 
chemical nature of the lower apes and thnr brain develop- 
ment. These beings show so many human traits in their 
“ everyday ’* behaviour that the question naturally arises 
whether they do not behave with intelhgence and insight 
under conditions which require such behaviour This question 
expresses the first, one may say, naive, interest m the mtel- 
lectual capaaty of animals We wished to ascertain the 
degree of relationship between anthropoid apes and man 
in a field which seems to us particularly important, but 
on which we have as yet little information. 

The second aim is theoretical. Even a.s.suming that the 
anthropoid ape behaves mtelhgently in the sense in which 
the word is applied to man, there is yet from the very start 
no doubt that he remains m this respect far behmd man, 
becoming perplexed and making mistakes in relatively simple 
situations ; but it is precisely for this reason that we may, 
under the simplest conditions, gam knowledge of the nature 
of intelligent acts. The human adult seldom performs 
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for the first tune in his life tasks involving intelligence of 
so simple a nature that they can be easily investigated ; 
and when in more complicated tasks adult men really find 
a solution, they can only with difficulty observe their own 
procedure. So one may be allowed the expectation that in 
the mtelhgent performances of anthropoid apes we may 
see once more in their plastic state processes with which we 
have become so familiar that we can no longer immediately 
recogmze theu original form : but which, because of their 
very simphaty, we should treat as the logical starting-point 
of theoretical speculation 

As all the emphasis m the following mvestigations is laud 
on the first question, the doubt may be expressed whether 
it does not take for granted a particular solution of the 
problems treated under the second. One might say that 
the question whether intelligent behaviour exists among 
anthropoid apes can be discussed only after recognizing 
the theoretical necessity of distmguishing between intelligent 
behaviour and behaviour of any other kmd ; and that, 
smce assoaation psychology, in particular, claims to denve 
from one smgle pnnciple all behaviour which would come 
under consideration here, up to the highest level, even that 
attamed by human beings, a theoretical point of view is 
already assumed by the formulation of problem i ; and 
one which is antagonistic to assoaation psychology. 

This IS a misconception. There is probably no assoaa- 
tion psychologist who does not, in his own unprejudiced 
observations, distinguish, and, to a certain extent, contrast, 
uiuntelligent and mtelhgent behaviour. For what is associa- 
tion psychology but the theory that one can trace back 
to the phenomena of a generally-known simple association 
type even those occurrences which, to unlxassed observation, 
do not at first seem corresponding to that type, most of all 
the so-called mtelhgent performances? In short, it is just 
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these differences which are the starting-point of a strict 
assoaation psychology ; it is they which need to be theoreti- 
cally accounted for ; they are well known to the association 
psychologist. Thus, for instance, we find a radical repre- 
sentative of this school (Thorndike) stating the conclusion, 
drawn from expenments on dogs and cats : " I failed to find 
any act that even seemed due to reasomng.” To anyone 
who can formulate his results thus, other behaviour must 
have seemed to be mtelhgent ; he is already acquainted 
with the contrast in his observations, say of human beings, 
even if he discards it afterwards m theory. * 

Accordingly, if we are to inquire whether the anthropoid 
ape behaves intelhgently, this problem can for the present 
be treated quite mdependently of theoretical assumptions, 
particularly those for or against the assoaation theory. 
It IS true that it then becomes somewhat mdefimte ; we 
are not to inquire whether anthropoid apes show something 
well defined, but whether their behaviour approximates to a 
type rather superfiaally known by expenence, and which 
we call " intelligent in contrast to other behaviour — 
especially in animals. But m proceeding thus, we are only 
dealing according to the nature of the subject , for clear 
defimtions have no place at the beginning of sciences founded 
on experience ; it is only as we advance towards results that 
we can mark our progress by the formulation of defimtions. 

Moreover, the type of human and, perhaps, animal behaviour 
to Mdiich the first question animadverts is not quite indefinite, 
even without a theory. As experience shows, we do not speak 
of behaviour as being intelligent, when human beings or 
animals attain their objective by a direct unquestionable 
route which clearly arises naturally out of their organization. 
But we tend to speak of " intelligence ” when, circumstances 
having blocked the obvious course, the human being or animal 
‘ See foot-note, p 219 
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takes a roundaboat path, so meeting the situation. In 
unexpressed agreement with this, nearly all those observers 
who heretofore have sought to solve the problem of animal 
intelhgence. have done so by watching ammals in just such 
predicaments. Since animals below the stage of development 
of anthropoid apes give, in general, negative results, there 
has arisen out of these experiments the view widely held at 
present, i.e., that there is very little intelligent behaviour 
in ani mals . Only a small number of such experiments have 
been earned out on anthropoid apes, and they have not yet 
produced any very definite results. All the experiments 
desenbed in the following pages are of one and the same kind . 
the experimenter sets up a situation in which the direct path 
to the objective is blocked, but a roundabout way left open 
The animal is introduced mto this situation, which can, 
potentially, be wholly surveyed. So we can see of what 
levels of behaviour it is capable, and, particularly, whether 
it can solve the proUem in the possible “ roundabout ” way. 

2. The experiments were at first applied to chimpanzees 
only, with the exception of a few cases taken for companson, 
in which human beings, a dog, and hens were observed. 

Seven of the animals belonged to the old branch of the 
anthropoid station which the Prussian Academy of Science 
maintained in Tenerife from 1912 to 1920. Of these seven 
the oldest, an adult female, was named Tschego, because 
of several characteristics which made us, perhaps wrongly, 
consider her a member of the Tschego species. (We are 
yet far from possessing a clear and systematized classification 
of the varieties of the chimpanzee.) The oldest of the smaller 
animals, called Grande, differed considerably in several respects 
from its comrades. But as the differences concern its general 
character rather than the behaviour investigated in the 
intelligence tests, a detailed description of them would be 
out of place here. The other five, two males (Sultan and 
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Konsul), and three females (Tercera, Rana, and Chica), were 
of the usual chimpanzee t}^. 

To the seven ammals mentioned, two others were added 
later, both of which led to valuable observations, but both 
of which, to our regret, soon died I shall bnefly describe 
them in order to give an impression of the completely (hfferent 
" personalities ’’ which exist among chimpanzees. 

Nueva, a female ape, about the same age as the other 
httle animals (four to seven years at the time of the majority 
of our experiments), differed from them bodily in her extra- 
ordinarily broad ugly face and an obviously pathological 
sparsity of hair on her unhealthy skin. But her ughness was 
completely offset by a nature so mild and friendly, of such 
nsdve confidence and quiet darity as never fell to our lot to 
meet with in a chimpanzee before or after. Her childhke 
attachment we found to some extent in other ammals when 
they were ill, and perhaps many of Nueva’s good quahties 
can be explained by the fact that, from the beginning, she 
was the prey of a slowly-advancing disease ; chimpanzees, 
on the whole, can do with a httle suppression. We were 
particularly impressed by the way she would play for hours, 
qmte contentedly, with the simplest toys. Unfortunately 
the others tended to become lazy if they were not given 
any particular employment, or if they were not quarrelling, 
or inspecting each other’s bodies. If a number of healthy 
children are left together all the time, without any particular 
occupation, the effect will not be in the line of a discreet, 
though jdayful activity either. Nueva had been kept alone 
for many months. One must, however, not assume that 
the pleasant qualities of this animal were due to earher 
educational influences. Unfortunately, education does not 
seem able to transform a naturally mischievous and wanton 
chimpanzee into an amiable being ; moreover, Nueva was 
not " brought up ” in the nursery sense , on the contrary. 
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she showed that she was not used to being corrected at aU. 
She regularly ate her excretions, and was first astonished 
and then extremely indignant when we took measures 
against this habit. On the second day of her stay at the 
station, the keeper threatened her, during this proceeding 
with a little stick, but she did not understand the meaning 
of the stick, and wanted to play with it. If food which she 
had, with complete nalvet6. appropriated somewhere, was 
taken away from her she would bite, in her sudden rage, 
immediately ; she was as yet without any inhibitions towards 
man ; m fact, she showed herself completely naive, and 
was, without doubt, less " cultured ” than the station animals. 

The male, Koko, judged to be about three years of age, 
was a type of chimpanzee not uncommonly met with : above 
his drum-taut stomach a pretty face with neatly parted 
hair, a pointed chin, and prominent eyes which seemed 
always discontentedly asking for something, giving the httle 
feUow a native expression of sauciness. A large part of his 
existence was, in fact, spent in a kind of chronic indignation, 
either because there was not enough to eat, or because the 
children came too near him, or because someone who had just 
been with him left him again, or finally, because he could 
not remember to-day how he had solved a similar test yester- 
day. He would not complain ; he would merely be indignant. 
Usually this mood was manifested by loud pommelling on 
the floor with both fists, and an agitated hopping up and 
down in one spot ; in cases of great rage by glottal cramp- 
attacks which passed over quickly. (These we noticed also 
in other chimpanzees when they had attacks of rage, and 
very rarely in manifestations of ]oy.) Before such attacks, 
and in cases of minor excitement, he would utter a continual 
staccato o m that irregular characteristic rh 5 rthm which one 
hears from a slow-firing hne of soldiers In his angrily- 
uttered demands, and his wild indignation if they were not 
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immediately satisfied, Koko resembled another egoist par 
excdlmu, Sultan. Luckily — and perhaps that is no accident 
— Koko was, at the same time, just as gifted as Sultan. 

These are only two chimpanzees. For one who has seen 
Koko and Nueva alive, there is no doubt that in their own 
way they were as much unhke as two human children with 
fundamentally different characters, and one can set up as a 
general maxim that observations of one chimpanzee should 
never be considered typical for all of this species of animal. 
The expenments we describe in the following show that 
there are just as great individual differences in the mtellectual 
field. 

Practically all the observations were made in the first 
SIX months of 1914 ^ They were frequently repeated later, 
but only a few additional expenments and repetitions (dating 
from the spring of 1916) are incorporated in this report, 
as, in general, the behaviour observed the first time was 
repeated ; in any case, no important corrections had to be 
made in the earher results. 

3. Experiments of the kind descnbed above may make 
very different calls upon the animals to be tested, accord- 
ing to the situation in which they are put. In order to 
discover, even roughly, the zone of difficulty within which 
the testing of chimpanzees will be of any use, Mr. E. 
Teuber and I gave them a problem which seemed to us 
difficult, but not impossible, of solution for a chimpanzee. 
How Sultan behaved in this test should be sketched here as 
a preliminary example. 

A long thin string is tied to the handle of a httle open 
basket containing fruit , an iron nng is hung in the wire- 
roof of the animals’ playground through which the string is 

• That 18, they were made before the chimpanzees underwent optical 
examination (Cf these in the d Kgl Preuss Abd d Wtst, 1915, 
Fbye.-Math. Section No 3 ) 
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palled till the basket hangs about t\ro metres above the 
ground; the free end of the string, tied into a wide open 
loop, is laid over the stump of a tree-branch about three 
metres away from the basket, and about the same height 
from the ground . the string forms an acute angle — the bend 
being at the iron nng (cf. Fig. i). Sultan, who has not seen 
the preparations, but who knows the basket well from his 
feeding-times, is let into the playground while the observer 
takes his place outside the bars. The animal looks at the 
hanging basket, and soon 
shows signs of hvely agita- 
tion (on account of his 
unwonted isolation), thun- 
ders, in true chimpanzee 
style, with his feet against 
a wooden wall, and tnes to 
get into touch with the 
other animals at the wm- 
dows of the ape-house and 
wherever there is an outlook, 
and also with the observer 
at the bars ; but the animals are out of sight, and the observer 
remains indifferent. After a time, Sultan suddenly makes 
for the tree, chmbs quickly up to the loop, stops a moment, 
then, watching the basket, pulls the stnng till the basket 
bumps against the ring (at the roof), lets it go again, pulls 
a second time more vigorously so that the basket turns over, 
and a banana falls out. He comes down, takes the fruit, 
gets up again, and now pulls so violently that the stnng 
breaks, and the whole basket falls. He clambers down, 
takes the basket, and goes off to eat the fnut. 

Three days later, the same expenment is repeated, except 
that the loop is replaced by an iron ring at the end of the rope, 
and the ring, instead of being put over the branch, is hung 
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on a nail dnven into a scaffolding (used for the animals’ 
gymnastics). Sultan now shows himself free from all doubt, 
looks up at the basket an instant, goes straight up to the 
scaffolding, climbs it, pulls once at the cord, and lets it shp 
back, pulls again with all his might so that the cord breaks, 
then he clambers down, and fetches his fruit. 

The best solution of the problem which could be expected 
would be that the animal should take the loop or iron nng 
off the branch or nail and simply let the basket drop, etc. 
The actual behaviour of the animal shows plainly that the 
hub of the situation, i.e , the rope connexion, is grasped 
as a matter of course, but the further course of action for 
the experiment is not very clear. The best solution is not 
even indicated. One cannot teU ]ust why. Did Sultan 
perhaps not see the loose fixing of the loop to the branch or 
nng to the nail ? If he had noticed it, would he have been 
able to solve it ? Would he in any case expect the basket 
to fall to the ground if this fastemng were loosened ? Or 
does the difficulty he m the fact that the basket would fall 
to the ground, and not straight into Sultan’s hands ? For 
we caimot even know whether Sultan really pulled at the 
cord to break it, and thus brmg the basket to earth So we 
have performed one expenment which, for a beginning, 
contains conditions too comphcated to teach us much, and, 
therefore, we see the necessity of beginmng the next examina- 
tions with elementary problems in which, if possible, the 
ammals’ conduct can have one meamng only. 
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When any of those higher animals, which make use of vision, 
notice food (or any other objective) somewhere in their field 
of vision, they tend — so long as no comphcations arise — 
to go after it in a straight Ime. We may assume that this 
conduct is determined without any previous expenence, 
providing only that their nerves and muscles are mature 
enough to carry it out. 

Thus, if the principle of expenmentation mentioned in 
the introduction is to be applied in a very simple form, we 
may use the phrases " direct way ” and " roimdabout way ” 
quite hterally, and set a problem which, m place of the 
biologically-determined direct way, necessitates a comphcated 
geometry of movement towards the objective. The direct 
way is blocked m such a manner that the obstacle is qmte 
easily seen ; the objective remains in an otherwise free field, 
but is attainable only by a roundabout route. First it is 
assumed that the objective, the obstruction, and also the 
total field of possible roundabout routes are m plain sight ; 
if the obstruction be given various forms, there will develop 
also a variety of approaches to the objective, and perhaps, 
at the same time, variations m the difficulties wltich such a 
situation contains for the animal 

This test which, on nearer investigation, appears to be 
the simplest and, in some resjiects, fimdamental for theoretical 

* Also called dtiourt, roundabout ways, paths or rouUs, etrcutious routes 
and tndtreet ways in this book No on* Eaj^uh word quite covers the 
naeaning of “ Uwege " [Tr Note]. 

II 
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problems, will, m chimpanzees from four to seven years of 
age and in the form described, yield no results which cannot 
be observed in their ordmaiy behaviour. Chimpanzees 
will get round any obstruction lying between them and 
their objective, if they have sufficient view of the space 
in which lie the possible detours. The path may he across 
flat ground, or over trees and scaffolding, or even up under 
a roof as long as they can grab hold of something. Thus in 
expenments to be described later, in which the objective 



hung from the wire-roof of their playground, the first attempt 
at solution often consisted in their chmbing to the roof at 
the first available point, and thence amving at the hanging 
cord. It required stnet vigilance to eliminate from the 
programme this and other detours which only chmbers 
hke chimpanzees, and among them only the real acrobats, 
hke Chica, would hit upon. For it must not be assumed 
that even in bodily dexterity chimpanzees are all alike. 
One sees the ammals twisting, bendmg, and turning their 
bodies with equal facihty according to the shape of an 
entrance ; but no one expects a chimpanzee to remain helpless 
before a horizontal opening in a wall, on the other side of 
which his objective lies, and so it makes no impression at 
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all on US when he makes as honzontal a shape as he can 
of himself, and thus slips through. It is only when round- 
about methods are tried on the lower animals, and when 
you see even chimpanzees undecided, nay, perplexed to the 
point of helplessness, by a seenungly mmor modification 
of the problem — it is only then you realize that circuitous 
methods cannot m general be considered usual and matter-of- 
course conduct.! But, as chimpanzees do not give us the 
impression of any particular insight when they take a round- 
about route (at any rate in the form so far discussed) no 
further explanation is here reqmred, because of the non- 
theoretical form of our problem. 

Meanwhile, however, in the simplest experiments of the 
roundabout tsqie, observation is so easy that a description 
of such tests performed on other animals is advisable. Taking 
such a simple case as an example, one becomes aware of a 
factor which occurs over and over again in all difficult expen- 
ments with chimpanzees, and will be more easily obsen^ed 
there after it has become familiar here. Therefore the 
following examples are quoted. 

Near the wall of a house, a square piece of ground is fenced 
off so that one side, one metre from the bouse, is parallel to 
it, and forms with it a passage two metres long ; one end 
of this passage is cut off by a raihng. A mature Canary 
Isle bitch is brought into this blind alley from direction A 
(cf. Fig. 2), to B, where she is kept occupied with food, her 
face towards the raihngs. When the food is nearly gone, 
more is put down at the spot C. on the other side of the rail ; 
the bitch sees it, seems to hesitate a moment, then quickly 
turns at an angle of 180° and is already on the run in a smooth 
curve, without any interruption, out of the blind alley, 
round the fence to the new food. 

The same dog, on another occasion, behaved at first in 
>Cf the last section of this book, p. 226, seqq. 
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the same way. It was standing at B near a wire fence (con 
structed as in Fig. 3) over which food was thrown to some 
distance ; the bitch at once dashed out to it, describing a 
wide bend. It is worth noting that when, on repeating this 
experiment, the food was not thrown far out, but was dropped 
just outside the fence, so that it lay directly in front of her, 
separated only by the wire, she stood seemingly helpless, 
as if the very nearness of the object and her concentration 
upon it (brought about by her sense of smell) blocked the 
" idea ” of the wide arcle roimd the fence , she pushed agam 
and agam with her nose at the wire fence, and did not budge 
from the spot. 

A little girl of one year and three months, who had learned 
to walk alone a few weeks before, was brought into a bhnd 
alley, set up ad hoc (two metres long, and one and a half wide), 
and, on the other side of the partition, some attractive object 
was put before her eyes , first she pushed towards the object, 
i.e., against the partition, then looked round slowly, let her 
eyes run along the blind alley, suddenly laughed joyfully, 
and in one movement was off on a trot round the comer 
to the objective. 

In similar experiments with hens, one sees that a roundabout 
way IS not taken as a matter of course, but is qmte an achieve- 
ment , hens, in situations which are much less roundabout 
than those already described, have been quite helpless ; 
they keep rushing up against the obstruction when they see 
their objective in front of them through a wire fence, rush 
from one side to the other all a-fluster, and do not fare 
better, even when they are famihar with the obstruction 
(or the fence) and the greater part of the circuitous route, 
as, for instance, round the little door of their place and 
through the opening corresponding to it. Different hens 
do not behave in the .same way, and, if the detour is shortened 
wliile they are still puslung against the obstacle, it can easily 
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be observed how first one, then another, and so on, stops 
running up against the obstruction, and runs quickly round 
the curve ; but some particularly ungifted specimens keep on 
running up against the fence a long while even in the simplest 
predicaments. The difference is very plain too, when one 
notices m cases of longer roundabout routes to what an 
extent chance must help to solve the problem. In their 
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oscillations in front of the objective, the hens now and then 
run into places from which the circuitous route is shorter ; 
but this easing-up brought about by chance will have a very 
different effect on different animals : one will suddenly 
rush out in a closed circle, another will stiff zigzag helplessly 
to and fro in the '' wrong ” direction. All the hens which 
I observed thus managed to achieve only very ” straight ” 
roundabout ways (cf. Fig. 4a m contrast to 46). Apparently 
the possiUe detour must not begin with the direction leading 
away from the objective (cf, as against this the behaviour 
of the child and the dog above). 

1/ therefore follows that for those processes which form the 
basts of this small achievement, variations in the geometrical 
circumstances are of the greatest importance ^ The mfluence 
of these circumstances will more than once be striking in the 

* In what way they are dependent can be more exactly determined, 
and when this is known, dchnite conditions will exist for every theory 
concenung the experiment. 
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case of the anthropoids, in what are, for them, much harder 

tasks 

As chance can bring the animals into more favourable 
spots, it will also occasionally happen that a series of pure 
coincidences will lead them from their startmg-pomt right 
up to the objective, or at least to points from which a straight 
path leads to the objective. This holds in all intelhgence 
tests (at least in pnndple : for the more complex the proUem 
to be solved, the less hkehhood is there that it wiU be solved 
wholly by chance) ; and, therefore, we have not only to answer 
the question whether an ammal in an experiment will find 
the roimdabout way (in the wider meaning of the word) at 
all, we have to add the limiting condition, that results of 
chance shall be excluded. Now (if we take as examples these 
experiments m roundabout ways — ^in the narrower sense) since 
approximately the same path must be followed by the animal, 
whether as the result of a succession of accidents, or of a 
real solution of the problem, the objection will arise, that one 
cannot distinguish between these two possibdihes. It is 
of great importance for what follows and for the psychology 
of the higher animals in general, that one should not allow 
oneself to be confused by such apparently " pat ” but, in 
reality, false, considerations. Observatxon, which alone may 
he admitted here, shows that there is in general a rough differ- 
ence in form between genuine achievement and the imitations 
of accident, and no one who has performed similar experiments 
on animals (or children) will be able to disregard this difference. 
The genuine achievement takes place as a single continuous 
occurrence, a umty, as it were, in space as well as in time ; 
in our example as one continuous run, without a second's 
stop, right up to the objective. A successful chance solution 
consists of an agglomeration of separate movements, which 
start, finish, start again, remain independent of one another 
in direction and speed, and only in a geometrical summation 
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st^ at the starting-point, and finish at the objective. The 
experiments on hens illustrate the contrast in a particularly 
sinking way, when the animal, under pressure of the desire 
to reach the objective, first flies about uncertainly (m zigzag 
movements which are shown in Fig 4a but in not nearly 
great enough confusion), and then, if one of these zigiags 
leads to a favourable place, suddenly rushes along* the curve 
m one single unbroken run. Here, the first part of the 
possible path is swallowed up m confused zigzagging, all the 
rest is “ genuine ” — the one ts^ie of behaviour succeeding 
the other so abruptly that no one could mistake the difference 
in the two kinds of movements. 

If the experiment has not been made often, there is the 
additional fact that the moment in which a true solution 
is struck is generally sharply marked in the behaviour of 
the ammal (or the child) by a kmd of jerk : the dog 
stops, then suddenly turns completely round (180®), etc , 
the child looks about, suddenly its face lights up, and 
so forth. Thus the characteristic smoothness of the true 
solution IS made more striking by a discontinmty at its 
beginning. 

I must explicitly warn my readers against the mistake 
of thinking that I am impl3dng any supernatural mode of 
interpreting behaviour : any practised person can observe 
this, not only in experiments on animals, but in all others. 
Similar considerations have to be taken into account often 
enough outside the ammal world. Thus, wandering earth- 
currents, and other rapidly-alternating fortuitous influences, 
deflect the thread of a badly set-up electrical measuring 
instrument irregularly to eind fro on the scale ; but should 
the thread move constantly to a certain scale division, no 
physicist would mistake the evident difference, and its 
meaning. In observing the Brownian movement any experi- 
mental error which causes the introduction of a regular 
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movement into one which is normally irregular would at once 
be detected, and so forth. Later on, more will be said about 
this matter, the importance of which does not concern method 
alone. 

[Experiments in roundabout ways of the kind described 
must not be confused with two other experimental methods : 
I. " Frogs without brain and imd-brain still get out of the 
way of obstacles *’ (Nagel, Phystol des Menschen, IV, I, p. 4 ; 
A. Tschermak). Thus the ammals move automatically out 
of a hne of motion which would bring them into colhsion 
with an obstacle. Does it foUow that the same frogs would 
automatically take a long way round an obstacle up to an 
objective ? Obviously not. The mam pomt in our expen- 
ment does not anse at all m the frog expenment. 2. American 
ammal psychology makes ammals (or people) seek the way 
out of mazes, over the whole of which there is no general 
survey from any point inside ; the first time they get 
out is, therefore, necessarily a matter of chance, and so, 
for these scientists, the chief question is how the ex- 
perience gained in such circumstances can be apphed in 
further tests. In intelligence tests of the nature of 
our roundabout-way expenments, everything depends upon 
the situation bemg surveyable by the subject from the 
outset.] 

I made the expenment more difficult for chimpanzees, 
m the followmg way . The objective hangs in a basket from 
the wire-roof and cannot be reached from the ground , the 
basket contams also several heavy stones, so that one push 
of the stnng and basket will make the whole swing for some 
httle time , the swing is so arranged that the longest sideways 
movement of the basket makes it nearly reach a scafioldmg 
Thus the roundabout way is easily recognizable, and available, 
but only for a few moments — (rg 1 14) — ^As soon as the 
basket is swinging, Cliica, Grande, and Tercera are let in 
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upon the scene.^ Grande leaps for the basket from the 
ground, and misses it. Chica who, in the meantime, has 
quietly surveyed the situation, suddenly runs towards the 
scaffolding, waits with outstretched arms for the basket, and 
catches it. The experiment lasted about a minute.* 

Repetitions with other ammals (Rana, Koko) also went 
so smoothly and quickly that one can probably infer that 
every chimpanzee can solve this problem. Grande, who had 
seen Chica 's solution, duphcated it on an immediate repetition 
of the test. Judgmg by everything that happened later, 
there is no doubt that example is not absolutely necessary, 
and that, always slower than the others, Grande would, 
after a httle while, have seen the roundabout route of herself. 

Sultan, who was not present at these expentnents, was 
tested with the same swing (20.1), but this time, before 
he saw it, the basket was set swingmg in a circle which brought 
it at regular speed past a beam , the circular swmg and 
the regular speed doubtless made this expenment a httle 
harder. Sultan looked up for a second, and followed the 
basket with his eyes, when he saw it swmging past the 
beam, he was up there at once, awaitmg it. 

• In the first few days these animals were far too tinud to permit of the 
isolation of any one of them for experimentation , this circumstance 
caused the very greatest diihculties, and even after six months it was 
still impossible to test Chica alone Usually in such cases I gave 
Tercera or Konsul as companions , for they were not much use anyhow 
on account of shyness or laziness, but other subjects of expenment 
were sometimes similarly wasted 

• In this book I give either no times at all or the approximate time 

in those instances where it bears on the subject In general the duration 

of an expenment depends on so many accidental and changing circum- 

stances (e g futile attempts at solution, lack of interest, depression on 
account of failure or isolation, etc ) that measures of time would only 
give the semblance of a quantitative method The time-data in any 

of these expenments can always be judged or estimated from the 

descnption, as far as it is important for our purposes AVhether an 
interval of indifference or complaining, as often occurred, lasted three 
minutes, i e perhaps ten times as long as the actual time of solution, 
or half an hour, perhaps a thousand times the length of that, does not 
matter at all In most cases the solution itself would make up any 
fraction one hked of the measured " duration of the expenment ". 
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In experiments such as these, it does not matter at all 
whether the point which the swing approaches remains 
the same in successive experiments or not ; and neither 
does it matter whether the vantage-point is a wall, a tree, 
a scaffolding, or an5rthing else. If variations of this sort 
are introduced, the animal does not climb up to the spot 
at which it was successful before , it clambers with complete 
certainty to the right place for the new situation. In experi- 
ments as simple as this I never saw this rule broken, but in 
harder tasks, mistakes mvolving stupid repetitions did occur. 

Playground 



The experiment is considerably more difficult when a 
part of the problem, if possible the greater part, is not visible 
from the starting-point, but is known oniy ” from experience.” 

One room of the monkey-house has a very high wmdow, 
with wooden shutters, that looks out on the playground. 
The playground is reached from the room by a door, which 
leads into the corridor, a short part of this corridor, and a 
door opening on to the playground (cf. Fig. 5). All the 
parts mentioned are well known to the chimpanzees, but 
ammals in that room can see only the interior. (6.3) — I 
take Sultan with me from another room of the monkey-house, 
where he was pla}dng with the others, lead him across the 
corridor into that room, lean the door to btehind us, go with 
him to the window, open the wooden shutter a little, throw 
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a baiiana out. so that Sultan can see it disappear through 
the window, but, on account of its height, does not see it fall, 
and then qmckly close the shutter again (Sultan can only 
have seen a little of the wire-roof outside). When I turn 
round Sultan is already on the way, pushes the door open, 
vanishes down the corndor, and is then to be heard at the 
second door, and immediately after in front of the wmdow. 
I find him outside, eagerly searching underneath the window ; 
the banana has happened to fall into the dark crack between 
two boxes. Thus not to be able 
to see the place where the ob- 
jective is, and the greater part 
of the possible mdirect way to 
it, does not seem to hinder a 
solution , if the lay of the land 
be known beforehand, the in- 
direct circuit through it can be 
apprehended with ease. 

In a very similar experiment 
with the bitch already men- 
tioned, she managed the same manoeuvre. From the yard 
which runs straight and unencumbered around the house, 
one steps through the door D into a room with its wmdow 
W lookmg out on to the yard Y (cf. Fig. 6) ; the bitch, 
who is acquainted with the room and the yard from former 
visits — she does not belong to the house — is ta-ought through 
the door D into the room, and is tempted, with food, to the 
open window ; from here she can see only the tops of distant 
trees, not the yard itself. The food is thrown out, and the 
window at once shut. The dog jumps once against the 
window-pane, then stands a moment, her head raised towards 
the window, looks a second at the observer, when all at once 
she wags her tail a few times, with one leap whirls round 
180®, dashes out of the door, and runs round outside, till 


Objective 
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she is underneath the window, where she finds the food 
immediately ^ 

[Thorndike tested large numbers of dogs and cats in order 
to see what there is in the wonder-stoncs that are told about 
these domestic pets. The result was very unfavourable to 
the animals, and Thorndike came to the conclusion that, 
so far from “ reasoning ”, they do not even associate images 
with perception, as humans do, but remain himted chiefly 
to the expenential hnking of mere “ impulses ” with per- 
ceptions. This investigation did what was necessary in a 
negative way at the time, but, as is now being shown (also 
in America), it went a httle too far. The tests were based 
upon those animal stones, and consequently were made so 
difficult that the result was hound to fall out badly , under 
the influence of the animals’ failures in these tests, Thorndike 
then drew generabzations about their capacities, which 
do not follow from those difficult expenments. However 
stupid a dog may seem compared to a chimpanzee, we suggest 
that m such simple cases as have )ust been descnbed, a closer 
investigation would be desirable. 

Regardmg their principle, I must make a further objection 
to Thorndike’s expenments. They were designed as intelli- 
gence tests of the same type as our own (insight or not ?)^ 
and ought, therefore, to have conformed to the same general 
conditions, and, above all, to have been arranged so as to be 
completely visible to the ammals. For if essential portions 
of the experimental apparatus cannot be seen by the ammals, 
bow can they use their intelhgence faculties in tackling 
the situation ? It is somewhat astonishing to And that 

> Somewhat different expenments in detours were made by Thorndike 
(ct the work quoted below) and Hobhouse (Mind tn Evolution, London, 
1901, p 323 seqq ) I must add that the bitch was not brought through 
the door from the window-side of the house, so that behind her she can 
only have bad a scent-trail as far as the door , in any case her sense of 
smell was not observed to have played any part at all 

‘See foot-note, p. 219. 
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(m Thorndike’s experiments) cats and dogs were frequently 
placed in cages containing the extreme end only of one or 
the other mechamsm, or allowing a view of ropes or other 
parts of the mechanism, but from which a survey over the 
whole arrangement was not possible. The task for the animal 
was to let itself out of the cage by puUing or pressing the 
accessible part of the mechamsm ; then — ^the cage door 
would open of itself. Thorndike also gives an account of 
expenments in which the animals were let out of their cages 
if they scratched or licked themselves. He contrasts these 
expenments with those involving the emplo5mient of any 
mechamcal contnvance, as the former apparently imply 
no direct connexion between cause and effect ; but the 
causation is far from apparent even in the mechamstic 
experiments. 

In the case of the latter, there are at least various com- 
ponent parts which can be treated with some amount of 
insight, and it is of the highest significance to know whether 
ammals react differently to experimental situations which 
involve a partial possibihty of intelligent behaviour than 
they do to such as involve none — ^for the difference, if any, 
is obviously crucial. 

The result of these experiments tends to show that pro- 
longed " learning " is necessary before the right action 
develops, in both sets — as the " experiments with a mechan- 
ism ” were far too difficult, and, in many cases, could not be 
wholly surveyed either. But when once the animals have 
mastered both procedures, a noticeable difference is shown : 
" In all these cases of the meaningless type—" there is a 
noticeable tendency ... to diminish the required action, 
till it becomes a mere vestige of a lick or scratch ’’ — and 
more especially— “ if sometimes you do not let the cat 
out after this feeble reaction, it does not at once repeat 
the movement, as it would do if it depressed a thumb- 
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piece, for instance, without success in getting the door 
open."! 

Thorndike merely states that he cannot give a reason 
for the difference of result in the two t3rpes of expeninent. 
As these results are among the most interesting which he 
has obtained — though scarcely what we might expect from 
his theory — we can only regret that he has not probed further ] 

' Antmal Intelltgence, New York, 1911, p 48. 
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The situation is made more difficult. The objective in 
view cannot be reached by makmg a detour, nor can the 
body of the ammal be adapted to the shape of its surroundings, 
and thus reach the objective. If the connexion between 
animal and objective is to be established, it can only be 
through, and by means of, a third body. This cautious 
manner of expression is necessary in exposition here ; it 
is only in the case of certam forms of this procedure with 
third bodies that it is permissible to say that the objective 
" is secured by means of a tool or implement.” This descrip- 
tion does not give a correct idea of some ways of overcoming 
the distance between animal and objective by means of a 
third object.^ 

If the field of action contains third objects or bodies appro- 
priate for overcoming the cntical distance between the 
animal and its objective the question is ; How far is a chim- 
panzee capable of making use of such objects in the drive 
to reach the objective ? 


( 1 ) 

The proUem is most ea^y solved when the distance 
(between goal and animal) is already virtually overcome, 

> Moreover it is advisable in this whole field to replace stereotyped 
terms like " use of im^ements ” and " imitation ”, by phrases w^h 
shall be so far as possible exactly descriptive of the animal’s actions. 
Those words are cliche which conceal the most important questions 
under a mask of commonplace. It is far more illuminating to let the 
animal's behaviour determine one’s words, but certainly often more 
difficult, as there are often no appropriate words in our languages 

25 c 
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1 e when the implement is already " placed ” m relation 
to the goal. The connexion can either be used or ignored, 
the implement appearing of no interest, and the animal 
remaining helpless. 

In the introduction we saw that Sultan is master of such a 
situation, although it is not of the simplest type, and the 
connexion between implement and objective only becomes 
of account when he climbs a tree. If the experiment is so 
far simpliiied that, for instance, a string tastened to the 
objective is within reach of the animal, then the chimpanzee 
will almost alwa5rs solve the problem immediately. 

The experiment was made with Nueva on the sixth day 
of her sojourn at the station (14 3). The objective was at a 
distance of over one metre from the bars of her cage, and 
a soft straw was tied to it, lying across the intervening space, 
which was otherwise empty, right up to the bars. Neuva 
had hardly seen the objective before she seized the straw and 
carefully pulled the pnze towards her. 

Koko had been for five dajrs at the station : (13 7). He 
was tied by his collar and chain to a tree, so that bis range 
of movement was limited. The objective had been placed 
on the ground outside this penphery, and a string fastened 
to the objective was within Koko’s reach. He had not seen 
the preparations. When his attention was drawn to the 
objective, he glanced at it for a moment, and then turned 
away ; he was again directed towards the edible, seized the 
string, and drew the objective towards him — only to throw 
it away after a brief examination : it was not good 
enough. 

Two of the chimpanzees, Tschego and Konsul, bad given 
the same positive results in this experiment (14.2), although 
in their cases the rope measured thret metres. The other 
animals were all confronted with the same problem, in more 
complicated experiments, and not one of them ever hesitated 
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to use the rope attached to the objective. And the pulling 
was alwaj's " with an eye on the objective ” in the strict 
sense of the words ; one glance at the objective, and the 
animal began to puU the rope, gazing, not at the rope, but 
at the distant objective. There can be no possibihty that 
the object of attention was the rope, which for some reason 
or other was drawn towards the ammal. 

{Variation of this Expenment. 

The objective is placed inside a basket ; a rope is attached 
to the handle and leads up to the barred window of the room 
in which the chimpanzee is kept ; the basket is always hoisted 
up by the rope ] 

In a similar situation, a dog would be able to help himself 
by means of his teeth or forepaws , but the afore-mentioned 
bitch did not even attempt tlus simple method of self-help, 
and paid no attention to the string which was l)nng just 
under her nose — ^whilst at the same time she showed the 
livehest interest in the distant objective. Dogs, and probably, 
for instance, horses as well, unless they made sudden lucky 
movements or received indications from outside themselves, 
might easily starve to death m these circumstances which 
offer hardly any difl&culty to human beings — or to chim- 
panzees. 

The achievement of the anthropoids, however, deserves 
more careful consideration. To this end, the circumstances 
were mtentionally somewhat confused : (ii 6.1914). The 
objective, tied to a string, lies on the ground on the further 
side of the bars, and three more strings, besides the “ nght ” 
one, run from the approximate direction of the objective, 
crossing the “ right ” string and each other. Their ends 
lie near the bars (cf. Fig. 7a). An adult human being, with 
only a slight degree of attention, can perceive at once which 
string is the right one. Sultan is led to the bars, glances out, 
and then pulls in rapid succession, two of the wrong stnngs. 
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and then the right one (the order is indicated by the numerals 

in Fig 'ja). 

The field is clearer if only two strings, one right and one 
wrong, run towards the objective, without necessarily crossing. 
The appended sketch 7 shows the result in four instances 
h to e. {14 6). The distance between the ape and the objec- 
tive amounts to about one metre and the “ wrong ” stnng 
has one end placed about five centimetres from the objective. 
These experiments do not permit us to form any conclusion 
as to Sultan’s abihty to recognize the " nght ” string after 
careful observation, for Sultan never gives himself time to 
make the effort such attention reqmres, but simply grips 
something and pulls — and only twice at once hits on the right 
string His mistakes can scarcely be fortuitous , in the 
course of five expenments, he gave the first pull four times 
to the string which appeared to reach the objective by the 
shortest distance from the bars. 

[There is possibly also a tendency to give the preference 
to strmgs lying to the rxghl ; tins would be susceptible to a 
simple motor explanation; for Sultan always takes up his 
position directly opposite to the objective, and, on all occasions 
which require the sbghtest degree of skill, uses his ng//< 
hand] 

When only one string lies with its further end m the neigh- 
bourhood of, but unattached to, the objective, everything 
depiends on hm near it lies. In one of this set of experiments 
the objective was three metres from the bars, and the end 
of the string fifteen centimetres from the objective. Sultan 
glanced cursonly at the end of the string near the objective, 
but did not move ; a few seconds later he begem to pull the 
string, without, however, in the least noticing the objective ; 
all his attention was on the string, and he began to play 
with it , yet he was in the best of appetites, as the offer of 
food showed. But when the objective was placed at one 
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metre’s distance from the bars, and only two centimetres 
from the end of the string, he pulled hesitatingly, but with 
eyes and attention fixed on the objective. 

A large number of such experiments tend to make the 
chimpanzee suspiaous. On the whole, however, the results 
justify the following conclusions : 

When the end of the stnng or rope is only at a very small 
distance from the objective (but much depends on the clearness 
of the background) the chimpanzee generally pulls the stung, 
after a cursory glance at it. 

He will always pull the string tf tt visibly touches the objective 
It appears doubtful whether the conception of " connexion " 
in our practical human sense signifies more for the chimpanzee 
than visual contact in a higher or lower degree. 

When rope-end and objective are wide apart, the chim- 
panzee will generally not pull the rope, unless he is interested 
in it per se, or wants to have it to use m another way. 

When the distance between objective and rope-end is 
moderately wide — ^that is to say, from some centimetres 
upwards — so that the rope-end hes m a sort of " halo ” 
round the objective even to human perception, the result 
will entirely depend on the degree of hunger felt by the 
animal, and the amount of his attention. When very hungry 
the chimpanzee will pull the rope, while lookmg at the objec- 
tive, even when he must and obviously does see that there 
IS no contact between them. He then does just the same 
thing as the proverbial drownmg man, who clutches at a 
straw The movements of the animal in such cases, to 
which we shall frequently refer, are slow and give an effect 
of complete lack of courage.^ 

• Hobhou.se, Mind in Evolution (London 1901, p i‘j5 seqq ), has made 
experiments with ropes on various species of ammals , other scientists 
have done the same We may refer generally to Hobhouse's work, 
for other experiments described m the foUowmg 
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(2) 

In the experiments about to be described, the objective 
is not m any way connected with the animals’ room. The 
only possible implement is a stick, by means of which the 
objective can be pulled towards the ape. 

At the beguimng of my work at the station, we had 
seven chimpanzees. Of these, I found Sultan already quite 
expert m the use of sticks, and Rana had also been observed 
performing similar feats. The achievements of some of 
the other chimpanzees wiU be recorded later ; here we have 
to do with the three cases of Tschego, Nueva, and Koko. 

The full-grown female (Tschego), of whose earher career 
in the Cameroons we, of course, know nothing, had been 
kept almost entirely apart from the other animals up to the 
time of these expenments (26 2 1914), i.e. one year and six 
months. She had been in quarters that contained no movable 
objects, except straw and her blanket, but she was freely 
permitted to observe the pranks of the young apes. She is 
let out of her sleepmg-place mto the barred cage in which 
she spends her waking hours ; outside the cage and beyond 
the reach of her exceptionally long arms, lies the objective ; 
within the cage, somewhat to one side, but near the bars, 
are several sticks. 

Tschego first tnes to reach the fruit with her hand ; of 
course, in vain. She then moves back and lies down ; then 
she makes another attempt, only to give it up again. This 
goes on for more than half-an-hour. Fmally she lies down 
for good, and takes no further interest in the objective. 
The sticks might be non-existent as far as she is concerned, 
although they can hardly escape her attention as they are m 
her immediate neighbourhood. But now the younger animals, 
who are disporting themselves outside in the stockade, begin 
to take notice, and approach the objective gradually. Sud* 
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denly Tschego leaps to her feet, seizes a stick, and quite 
adroitly, pulls the bananas till they are within reach. In 
this manoeuvre, she immediately places the stick on the 
fariher side of the bananas. She uses first the left arm, 
then the right, and frequently changes from one to the other. 
She does not alwa)^ hold the stick as a human being would, 
but sometimes clutches it as she does her food, between the 
third and fourth fingers, while the thumb is pressed against 
it, from the other side. 

Nueva was tested three da3rs after her arrival (nth March, 
1914). She had not yet made the acquamtance of the other 
ammals but remained isolated m a cage. A little stick 
is introduced into her cage , she scrapes the ground with 
it, pushes the banana skins together into a heap, and then 
carelessly drops the stick at a distance of about three-quarters 
of a metre from the bars. Ten minutes later, fnut is placed 
outside the cage beyond her reach. She grasps at it, vainly 
of course, and then begins the characteristic complamt of 
the chimpanzee : she thrusts both bps— espeaally the lower 
— ^forward, for a couple of inches, gazes implonngly at the 
observer, utters whimpering sounds.^ and finally flings herself 
on to the ground on her back — a gesture most eloquent 
of despair, which may be observed on other occasions as well. 
Thus, between lamentations and entreaties, some time passes, 
until — about seven minutes after the fnnt has been exhibited 
to her — she suddenly casts a look at the stick, ceases her 
moaning, seizes the stick, stretches it out of the cage, and 
succeeds, though somewhat clumsily, in drawing the bananas 
within arm’s length. Moreover, Nueva at once puts the 
end of her stick behind and beyond the objective, holding 
it in this test, as in later experiments, in her left hand by 
preference. The test is repeated after an hour’s interval ; 
on this second occasion, the animal has recourse to the stick 
• As is wen known the chimpanzee never sheds tears 
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much sooner, and uses it with more skill, and, at a third 
repetition, the stick is used immediately, as on all subsequent 
occasions. Nueva’s skill in using it was fully developed after 
very few repetitions. 

On the second day after his arrival (10.7 1914), Koko 
was, as usual, fastened to a tree with a collar and chain. 
A thin stick was secretly pushed within his reach ; he did 
not notice it at first, then he gnawed at it for a minute. When 
an hour had elapsed, a banana was laid upon the ground, 
outside the circle of which his chain formed a radius, and 
beyond his reach. After some useless attempts to grasp 
it with his hand, Koko suddenly seized the stick, which lay 
about one metre behind him, gazed at his objective, then 
again let fall the stick. He then made vigorous efforts to 
grasp the objective with his foot, which could reach farther 
than his hand, owing to the chain being attached to his 
neck, and then gave up this method of approach. Then 
he suddenly took the stick again, and drew the objective 
towards himself, though very clumsily 

On repeating this expenment I was even more struck 
by the clumsiness of this animal , he often pushed the banana 
from the wrong (hither) side, so that it was once sent to 
qmte a distance from him. In this case — and frequently 
on other occasions — Koko used his foot to grasp the stick, 
and continued to make vain efforts in this manner. Finding 
it of no avail, he suddenly took up a green stalk, with which 
he had been playing before the expenment began, but this 
was quite useless, the stalk being even shorter than the 
stick. From the beginning, Koko held the stick in his right 
hand, and only had recourse to the left for a few minutes 
when his feeble muscles were obviously tired ; but when 
iLsing his left hand, the stick wobbled aimlessly from the 
beginiung (it could not have been from exhaustion], and 
was immediately transferred to the right. 
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It may be accepted as a general axiom that a chimpanzee 
who has once begim to use a stick for these purposes is not 
quite helpless if there is no stick to hand, or if he does not 
perceive one that is availaUe. 

Two days later, after she had played with it a good deal, 
Nueva, for the following test, was depnved of her stick (13.3). 
When the objective was put down outside the cage, she at 
once tried to pull it towards her with rags lying in her cage, 
with straws, and finally with her tm dnnkuig-bowl which 
stood in front of the bars, or to beat it towards her — ^using 
the rags — and sometimes successfully. 

On the day after Tschego’s first test, two sticks lay inside 
the cage, about one and a half metres from the bars. When 
Tschego was let mto her cage, she at first stretched her arm 
out through the grating towards the fruit ; then, as the 
youngsters approached the coveted pnze, Tschego caught 
up some lengths of straw, and angled fruitlessly with them. 
Only after a considerable tune, as the young apes approached 
dangerously near to the objective, Tschego had recourse to 
the sticks, and succeeded in securing it with one of them. 

In the next test, which took place several hours later 
on the same day, the sticks were removed to a greater distance 
from the bars (and, therefore, from the objective beyond 
them) and placed against the opposite wall of the cage, 
four metres from the gratmg. They were not used. After 
useless efiorts to reach the bauianas with her arm, Tschego 
jumped up, went quickly into her sleeping-den, which opens 
mto the cage, and returned at once with her blanket. She 
pushed the blanket between the bars, flapped at the fruit 
with it, and thus beat it towards her. When one of the 
bananas rolled on to the tip of the blanket, her procedure 
was instantly altered, and the blanket with the banana 
was drawn very gently towards the bars. But the blanket 
is, at best, a troublesome implement ; the next banana 
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could not be caught hke the first. Tschego looked blank, 
glanced towards the sticks, but showed not the least interest 
in them. Another stick was now thrust through the bars, 
diagonally opposite to the objective, Tschego took, and 
used, it at once. 

Koko, who had already tried to use a plant-stalk in the 
same circumstances, three days later (13 7) in the course 
of the test, ignored the stick which lay a httle to one side 
and on the periphery of his “ sphere of action.” Only after 
some time did he grasp the stick with his foot, and thus 
drew the bananas, clumsily enough, towards him. Qn a 
repetition of the experiment, he fetched his blanket and 
dragged it close to the objective, then let it fall after a short 
hesitation, and took up the stick once more. A day later, 
when no stick was available, he repeated the blanket procedure 
exactly, and then tried to angle the objective with a stone. 
Some days after he employed a large piece of stiff cardboard, 
a rose-branch, the bnm of an old straw hat, and a piece 
of wire. All objects, espeaally of a long or oval shape, 
such as appear to be movable, become “ sticks ” in the 
purely functional sense of “ grasping-tool ” in these cir- 
cumstances and tend in Koko’s hands to wander to the 
cntical spot. 

[Incidentally, an observation on myself : Even before 
the chimpanzee has happened on the use of sticks, etc., 
one expects him to do so. When he is occupied energetically, 
but, so far, without success, in overcoming the critical distance, 
anxiety causes one’s view of the field of action to suffer 
a phenomenological change. Long-shaped and moveable 
objects are no longer beheld with strict and static impar- 
tiahty, but always with a “ vector ” or a “ dnve ” towards 
the cntical point ] 

As is to be expected, vanations in the nature or jxisition 
of the objective have very little influence on the use of the 



36 THE MENTALITY OF APES 

stick, when that instrument has once been mastered. One 
hot day Koko even tried to pull a pail of water, which had 
been left standing in his neighbourhood, towards him by 
a stick held in each hand ; of course, without succeeding. 
When the bananas are hung out of reach on the smooth 
wall of the house, he takes a green plant-stalk, then a stone, 
a stick, a straw, his drinking-bowl, and finally a stolen shoe, 
and stretches up towards the fruit ; if he has nothing else 
to hand, he takes a loop of the rope to which he is attached, 
and flaps it at the bananas. 


When aiumals who have developed behaviour to cope 
with the requirements of a speaal given situation use the 
same methods in situations, only similar or partially similar, 
their observers conclude, often correctly no doubt, that the 
cloudy perception of the ammal sees no difference between 
the two situations, and, therefore, adopts the same procedure 
in each It would be a mistake to give such an explanation 
when the chimpanzee replaces his stick by other objects 
The vision of the chimpanzee is far too highly developed 
— as can easily be proved both by tests and by general obser- 
vation — ^for him to " confuse ” a handful of straw, the brim 
of a hat, a stone, or a shoe, with the already famihar stick. 
But if we assert that the stick has now acquired a certain 
functional or instrumental value in relation to the field of 
action under certain conditions, and that this value is ex- 
tended to all other objects that resemble the stick, however 
remotely, in ouUme and consistency — whatever their other 
quahties may be — ^then we have formed the only assumption 
that will account for the observed and recorded behaviour 
of these animals Hats and shoes are certainly not visually 
identical with the stick and, therefore, interchangeable in 
the course of the test experiments ; only in certain circum- 
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stances are they ftincitonally sticks, after the function has 
once been invested in an object which resembles them in 
shape and consistency, namely a stick. As has been shown 
in the account of Koko’s behaviour, practically no limitation 
with regard to type remains in the case of this youngster, 
and almost every " movable object ” becomes, in certain 
circumstances, a " stick.” 

A far more important factor than the external resemblances 
or differences between stick, hat brim, and shoe, is m the 
case of Tschego and Koko the location of the implement both 
in relation to the ammals themselves and the objective. 
(Nueva was not tested m this manner, for some reason ) 
Even sticks that have already been used often both by Tschego 
and Koko seem to lose all their functional or instrumental 
value, if they are at some distance from the critical point. 
More precisely ; if the experimenter takes care that the stick 
IS not visible to the animal when gazing directly at the objective 
—and that, vice versa, a direct look at the stick excludes 
the whole region of the objective from the field of vision 
— then, generally speaking, recourse to this instrument is 
cither prevented or, at least, greatly retarded, even when it 
has already been frequently used I have used every means 
at my disposal to attract Tschego 's attention to the sticks 
in the background of her cage (see above) and she did look 
straight at them ; but, in doing so, she turned her back on 
the objective, and so the sticks remained meamngless to 
her. Even when we had induced her, in the course of one 
morning’s test, to seize and use one of the sticks, she was 
again quite at a loss in the afternoon, although the sticks 
had not been removed from their former position, and she 
stepped on them in the course of her movements to and 
fro, and repeatedly looked straight at them. At the 
same time, sticks — and other substitutes — which she beheld 
in the direction of her olyective, were made use of without 
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any hesitation, and she devoured what food she could reach 

with relish.^ 

We subjected Koko to a similar test with similar results. 
He made tiseless efforts to reach the objective : a stick was 
quietly placed behind him ; but though, on turning round, 
he looked straight at the stick and walked across it, he did 
not behold in it a possible implement. If the stick was 
silently moved towards him, so that the shghtest movement 
of head or eyes would lead from the region of the objective 
to the stick— suddenly he would fix his gaze on it, and use it,* 

The important factor here is not only the distance of the 
stick from its objective ; for mstance, supjxise that Koko is 
seated in the centre of his chain-drcle, the objective set 
down outside the arcumference, and midway between ape 
and objective is placed a stick : Koko will then generally 
pick up the stick on the way to the objective, and naturally 
so ; for his glance towards the goal can hardly miss the stick 
in this case, and it is highly probable that he sees them " tn 
conneciton," which would be favourable to the result. 

There is no absolute rule here, however. It sometimes 
happens that some useful object, at quite a distance behind, 
is noticed as the animal looks back, and fetched. Such a 
result is only to be expected in the vanety of arcumstances 
that are at work , but as a rule, and to a conspicuous degree, 
the behaviour was as described in the preceding pages. 

• The blanket (see above) lay m the a ni ma l s* sleeping den, as far behind 
os the sticks, and nevertheless was fetched yes, but the open door of 
the den is close to the bars, in the foreground of the cage, so that Tschego, 
with a slight movement of the head, which permits the bars and the 
objective to remain m her field of vision, can also see the blanket. 
Whereas, if she faces the sticks, the whole region of the objective 
vanishes. Besides, the blanket is seen and used daily, and is thus 
sut generis and in a different category to other objects 

* The ammal must not see the stick in mobon, i e when it is being 
pushed towards him , that would bring quite new conditions into play 
I removed Koko or held my hand over his eyes, when I moved the 
stick , m the first case I replaced him before the objective in his exact 
former position Such young animals can be handl^ easily, and Koko 
was quite used to it 
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We found, however, that, although to some degree the 
tise of the stick as an implement depends on the geometrical 
conhguration, this is only so on first acquaintance. Later 
on, after the animal has experienced frequently the same 
conditions, it will not be easy to hinder the solution by a wide 
optical distance between objective and implement. But 
one can oneself “ feel ” that at the inception of these tests 
there is a dependence (on spatial position) such as has been 
descnbed above. If one asks where to place the stick, the 
conviction arises — at once and without any previous reason- 
ing — that the solution will be specially easy, if the stick is 
in the immediate neighbourhood of the objective, and can 
be visuahzed in connexion with the objective However 
famihar the procedure in this situation may have become 
to us, we still dimly apprehend the decisive factors. 

( 3 ) 

When the objective is fastened at a height from the ground, 
and Tmobtainable by any arcuitous routes, the distance 
can be cancelled by means of a raised platform or box or 
steps which can be mounted by the animals. All sticks 
should be removed before this test is undertaken, if their 
use is already famihar — ^the possibihty of utihzmg old methods 
generally inhibits the development of new ones. (24-1-1914). 
The six young animals of the station colony were enclosed 
in a room with perfectly smooth walls, whose roof — about 
two metres in height — ^they could not reach. A wooden 
box (dimensions fifty centimetres by forty by thirty), open 
on one side, was standmg about in the middle of the room, 
the one open side vertical, and in plain sight. The objective 
was nailed to the roof in a comer, about two and a half metres 
distant from the box. All six apes vainly endeavoured 
to reach the fruit by leaping up from the ground. Sultan 
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soon rchnqmsbed this attempt, paced restlessly up and down, 
suddenly stood still in front of the box, seized it, tipped it 
hastily straight towards the objective, but began to climb 
upon it at a (horizontal) distance of half a metre, and spring- 
ing upwards with all his force, tore down the banana. About 
five minutes had elapsed smee the fastening of the fnut ; from 
the momentary pause before the box to the first bite into 
the banana, only a few seconds elapsed, a perfectly continu- 
ous action after the first hesitation. Up to that instant 
none of the animals had taken any notice of the box ; they 
were all far too intent on the objective ; none of the other 
five took any part in carrying the box; Sultan performed 
this feat single-handed in a few seconds. The observer 
watched this experiment through the grating from the outside 
of the cage.* 

There was something clumsy m the ammal's execution 
of this feat. He could quite well have shoved the box right 
under the bananas , as he trundled it along just before his 
jump, the ojien side of the box came uppermost , Sultan 
did not alter this, but stepped on to the edge of the box. 
which was, of course, less convenient as a “ take-off.” Also, 
he did not place the box lengthwaj^ vertically which would 
have saved waste of energy. But the whole action was too 
rapid to allow of delay for these refinements. 

On the following day the test was repeated, the box being 
placed as far from the objective as the available space jjer- 
mitted, i.e. at a distance of five metres. As soon as Sultan 
had grasped the situation, he took the box, pulled it along 
till it was almost directly beneath the bananas, and jumped. 
On this occaaon a covered ade of the box was uppermost. 

• Except in a few caaea, which will be fnlly recounted, the ob^ierver’a 
r61e la only that of preventing the easiest methods of procedure, detours 
in the ordinary sense He can be present without damaging the test , 
the chimpanzees take little notice of him It is, of course, understood 
that he is absolutely neutral and passive, except when the contrary is 
explicitly stated 



THE USE OF IMPLEMENTS 41 

We shall descnbe elsewhere the results of this box-test 
in the cases of Tschego and the other five animals of this 
group. Nueva nnfortimately died before she could be tested 
Koko was faced with this problem, and gave most cunous 
results. 

On the third day of his residence at the station (ii 7), he 
was given a small wooden box as a toy (Its dimensions 
were forty by thirty by thirty centimetres) He pushed 
it about and sat on it for a moment On being left alone, 
he became very angry, and thrust the box to one side After 
an hour had elapsed, Koko was removed to another place 
There his chain was fastened to the wall of a house. On 
one side, one metre from the ground, the objective was sus- 
pended from the wall The box had been placed between 
three and four metres from the objective, and two metres 
from the wall, while Koko was being conducted to his new 
place The length of his rope allowed him to move freely 
about the box and beside the wall where the objective hung. 
The observer withdrew to a considerable distance (more 
than six metres from the box, and the same side), and only 
approached once in order to make the objective more attractive. 
Koko took no notice of him throughout the course of the 
test He first jumped straight upwards several times toward 
the objective, then took his rope in his hand, and tned to 
lasso the prize with a loop of it, could not reach so far, and 
then turned away from the wall, after a vanety of such 
attempts, but without noticing the box. He appeared to 
have given up his efforts, but always returned to them from 
time to time. After some time, on turning away from the 
wall, his eye fell on the box : he approached it, looked straight 
towards the objective, and gave the box a slight push, which 
did not, however, move it , his movements had grown much 
slower ; he left the box, took a few paces away from it, but 
at once returned, and pushed it again and again with his 
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eyes ott the objecttve, but quite gently, and not as though he 
really intended to alter its position. He turned away again, 
turned back at once, and gave the box a third tentative 
shove, after which he again moved slowly about. The box 
had now been moved ten centimetres in the direction of 
the fruit. The objective was rendered more tempting by 
the addition of a pece of orange (the non plus ultra of dehght !) 
and in a few seconds Koko was once more at the box, seized 
it, dragged it m one movement up to a point almost directly 
beneath the objective (that is, he moved it a distance of at 
lease three metres), mounted it, and tore down the fruit. 
A bare quarter of an hour had elapsed smce the beginning of 
the test. Of course, the observer had not interfered with 
either the ape or the box, when he “ improved ” the bait. 
The enhancement of the prize by the addition of further 
items is a method which can be employed over and over again 
Math success when the ammal is obviously qmte near to a 
solution, but, in the case of a lengthy expenment, there is 
the nsk that fatigue will intervene and sjxul the result It 
must not be supjxised that before the exhibition of the orange, 
the animal was too lazy to attain its objective ; on the con- 
trary, from the beginmng, Koko showed a hvely interest in 
the fruit, but none — at first — ^m the box, and when he began 
to move it, he did not appear apathetic but uncertain : there 
is only one (colloquial) expression that really fits his behaviour 
at that juncture : " it’s beginning to dawn on him I ” 

There are other definite proofs that the ammal did not 
hesitate out of pure laziness to employ a method that he 
would have understood quite well. For instance ; the test 
was repeated after an mterval of a few minutes, the objective 
this time was fastened to the same wall, but on the other 
side of the fastemng which held Koko’s rope to the wall, 
and more than three metres from its former position ; the 
box was left untouched, standing just under the former site 
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of the objective, where Koko had himself dragged it. He 
sprang at the new objective in the same manner as before, 
but with somewhat less eagerness ; at first he ignored the 
box. After a time he suddenly approached it, seized and 
dragged it the greater part of the distance towards the new 
objective, but at a distance of a quarter of a metre he stopped, 
gazed at the objective, and stood as if quite puzzled and 
confused. And now began a tale of woe for both Koko and 
the box. When he again set himself in motion, it was with 
every sign of rage, as he knocked the box this way and that, 
but came no nearer to the objective. After waiting a httlc 
the experiment was broken off, so that the box should not 
be knocked unintentionally in the direction of the fruit, 
and thus afford a solution by pure chance. 

The next day the box was again ignored although Koko 
was much exerased to reach the objective, and tned the 
most varied implements, among others the aforementioned 
old shoe, in heu of a stick. Occasionally he laid hold of the 
box, but it was not evident that he had the objective in 
view as he did so Two days later the scene was changed, 
the fruit being fastened to another wall, and the box placed 
four metres away from it The ammal used every means 
— except the box — ^but could not reach the pnze. After 
one of these vain attempts, on turning away, the box caught 
his eye, and he looked fixedly at it, so that the observer 
momentarily expected him to fetch it. But Koko looked 
away again, and then tned a new method which is descnbcd 
below. As that, too, was unsuccessful, he sat down, ex- 
hausted, on the box and presently began to hop about pla5dully, 
still seated on the box. In the course of the next test, two 
days later (167), it became increasingly evident that the 
solution had gone from his recollection. In this experiment, 
two boxes were jdaced about five metres from the objective. 
Koko eyed them suspiciously from time to tune, but did 
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not fetch them, keeping to other methods of procedure. 
Finally, covering Koko’s eyes with our hands, we placed one 
of the boxes so close to the wall that — as he forthwith demon- 
strated — he had only to stand on it to touch the wall im- 
mediately under the objecbve with his band. Therefore, 
if the box were pushed a very httle further, the thing was 
done. Koko stretched and strained himself as he stood 
on the box, but he did not give the shght propulsion that 
was alone necessary. The next day he was allowed to play 
with the box for a short time ; among his movements we 
noticed the following . throwing over the box, hopping on 
it, and sitting in it. Five days later (ai 7), on the occasion 
of the next experiment, Koko used anything and everything 
he could lay hand on as a substitute for the famihar stick , 
and the box he merely stared at frequently in a pecuhar 
manner. Suddenly he flew at it and began a violent attack ; 
he was beside himself with rage, flung the box to and fro, 
and kicked it. These outbreaks which had been rarer on 
previous days and were considered the result of accumulated 
ill-humour, were now concentrated entirely on the box. 
Again and again as he turned from the objective, his eyes 
sought the box , he glared, and then fell upon it. 

After an interval of mne days, the expenment was con- 
tinued {30.7). In the intervening penod Koko was not 
shown the box at aU. The objective was hung on the wall 
as before, and the box placed two metres away from it 
(diagonally). Koko stretched towards the pnze for a while 
in vain ; he turned away, saw the box, and stared at it for 
a moment. He went up to it and seized it ; for a minute 
it looked as though he was about to attack it again , but 
instead, he dragged it humedly beneath the objective, mounted 
it and pulled down the fruit The place in which this test 
was completed was not the scene of the first exjienment, 
and between the two dates there was an interval of nineteen 
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days, during the first half of which no trace of a solution 
appeared, except an equivalent of the words : " there’s 
something about that box ” 

After this Koko did not lose mastery of the solution, although 
in the two repetitions of the test which immediately followed 
his success, he at first stretched up and leapt towards the 
fruit ; but the box was presently brought up after all. In 
the second repetition Koko had set down the box too far 
from the objective m his haste, so could not reach the pnze 
when standing on it. He got down at once and pushed the 
implement into the right position. The imtial distance 
between objective and box did not seem to exert any influence, 
the box bemg carried for six metres as qmckly as for two. 
The following day Koko began to turn towards the box and 
seize it as soon as anyone came in sight carrying edibles. 
He often picked up a stick, too, and earned it with him , 
he either threw the stick away as he mounted the box, or 
on other occasions hooked the fruit off the nail with it. Such 
a rmxture of methods was observed m other chimpanzees 
also : sometimes they were ingemous and, in fact, the only 
practicable means to the desired end. 

[I have thought proper to give this account in minute 
detail, as the behaviour of the ammal showed such varia- 
tions — ^perhaps on account of his extreme youth — and from 
a theoretical point of view was so much more suggestive 
than if every test had gone off smoothly. One can only try 
to explam these achievements by observing them in detail. 
It is also, in my opinion, quite as needful to the understand- 
ing of the chimpanzee to discover what behaviour led him 
to his solutions, as to know that he " uses a box as a tool ” 
at all.] 

Variations of the Test. 

The day after Sultan had used the box for the second 
time, the objective was fastened to the roof of another room 
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which was at a much greater height from the ground. Two 
boxes stood close together on the groiuid, about five metres 
from the fruit. Sultan was alone. At first he took no notice 
of the boxes, but tried to knock down the objective, first 
with a short stick and then with one of more appropriate 
length. The heavy sticks wobbled helplessly in his grasp 
he became angry, kicked and drummed against the wall and 
hurled the sticks from him. Then he sat down on a table, in 
the neighbourhood of the boxes, with an air of fatigue ; 
when he had recovered a httle, he gazed about him and 
scratched his head. He caught sight of the boxes — stared at 
them, and in the same instant was off the table, and had 
seized the nearer one of them, which he dragged under the 
objective and chmbed upon, having first re-captured his 
stick, with which he easily secured the prize. The box 
was not placed verbcaUy, and Sultan was too mexpert at 
jumping to be able to dispense with his stick. 

The next day we removed the sticks, but placed boxes 
and objective as before. A hght table, which was not used 
in the former test, stood in the same place, about three metres 
from the objective. Sultan made many fruitless attempts. 
He pulled one of the boxes beneath the pnze, but after obvi- 
ously measunng* the distance with his eyes, he did not mount 
the box, which would have been useless in any case, but 
pushed it hesitatingly to and fro beneath the fruit One 
comer of the box happened to land on a thick beam which lay 
on the ground a httle to one side. Sultan gazed ujiwards, 
but the distance was too great even then, and he fell upon the 
box in a fit of anger. Presently be took notice of the second 

' The term " measuring ” is no " anthiopomorphism ’’ At any time 
it may be observed that a chimpanzee, before making a wide jump at a 
considerable height, looks carefully to and fro across the intervening 
space As an arboreal animal with immense range of spring and the 
need to use it, he must be able to mrasure distances It would be quite 
unjustifiable to object to the use of the term " measuring'' m this 
connexion 
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box and fetched it, but, instead of plaang it on top of the 
first, as might seem obvious, began to gesticulate with it in 
a strange, confused, and apparently qmte inexplicable manner ; 
he put it beside the first, then in the air diagonally above, 
and so forth. This state of unordered confusion was followed 
by the customary paroxysm of anger ; he seized the intractable 
box and rushed up and down the room, bumping the box 
behind him and dashing it with his whole strength against 
the wall. When his rage had spent itself, he gave a calm, 
quiet look at the scene before him and made a long step in 
advance by UJting the first box, which was still directly 
beneath the objective, and j^acmg it upright on end with 
a powerful and dexterous movement. Unfortunately a second 
look showed him only too clearly that even thus he could 
not reach the objective, and he did not moimt the box. He 
turned instead towards the beam against which the box had 
been wedged and, by dint of his utmost exertions, hfted it 
at the end nearest to the objective but could not raise it 
high enough for his purpose. After his second disappointment, 
he again gazed round helplessly and finally noticed the table.* 
He seized it by one leg and dragged it towards bis goal, but 
turned it over through his hasty, jerky movements Had he 
brought it under the objective, his problem would have been 
solved. As the only resemblance between table and box is 
that both are made of unpainted wood, this must be either 
an example of the discovery of a new method, or a substitution 
to which our remarks on the case of stick-substitutes are 
entirely applicable. It is absolutely impossible that Sultan 
should simply " confuse ” box and table. 

Immediately after the test desenbed above, the following 
expenment was undertaken : the table was removed and 
a small ladder of five rungs, one metre thirty centimetres 

•This was not the same table on which he had sat down to rest 
himself the previous day, and which apparently was too heavy and 
firmly fixed into its corner to become a tool 
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in length, was put down, not in the same place, but at about 
the same distance^ from the objective, which was hanging 
from the roof near a wall. After a few seconds, Sultan 
took up the ladder, pulled it underneath the objective and 
tried hard to hft it into position. As the result of a most 
pecuhar proceeding which is described below, he only suc- 
ceeded in mountmg the ladder and secunng the prize after a 
considerable interval. 

When the other apes had famiharized themselves with 
the use of the box, their behaviour showed no appreciable 
difference from Sultan’s. Therefore it is quite permissible 
in everything that follows to use also the observations made 
on them ; they were strongly aided by others at the first use 
of the procedure, but they vaned the method qmte independ- 
ently later on, and in qmte a similar manner as Sultan, 

We have watched all of them gradually replaang box, 
ladder and table, by a highly miscellaneous collection of 
objects , stones, iron grills from the wmdows of the cages, 
tins, blocks of wood, coils of wire, all these were indiscriimn- 
ately collected and employed as ladders or footstools — 
objects which in the practice of chimpanzees are almost 
identical functionally. But the most cunous vanation is 
that recounted below, adopted by Sultan immediately after 
his first attempt with the ladder, when he could not stand 
it in position. In order to urge the now fatigued chimpanzee 
towards fresh efforts, the observer emerged from his usual 
place in the background, and approached within an arm’s 
length of the objective, to which he pointed. Suddenly 
Sultan jumped up, seized the observer’s hand, and tned with 
all his strength to drag him towards the fruit. As I received 
the impression that Sultan wanted to make me gtve him 
the fruit, I shook him off, and then, as he continued with 
the greatest persistence to seize and drag at my hands and 
> The distance was about three metres 
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feet, 1 pushed him abruptly away. He fell mto a paroxysm 
of fury, with the accompanying symptoms of throat con- 
vulsions and erection. Presently the keeper passed by 
crossing the room beneath the objective , Sultan walked 
quickly up to him, took his hand, pulled liim in the direction 
of the fruit, which was behind him, and made unmistakable 
efforts to chmb onto his shoulder. The keeper freed himself 
and moved as far away as the space allowed, but Sultan 
would not let him be and pulled him back again till he was 
underneath the goal. At my mstrucbons the keeper made 
only a pretended resistance, and it only took a few seconds 
before Sultan had sprung on his shoulder, and tom down his 
pnze The animal was now absolutely <• set on ” this easy 
method of solution, but before he was, in the interest of the 
expenments, taught to rehnquish it, there took place several 
violent scenes, dunng which Sultan more than once appeared 
on the point of suffocation 

A further modification of this method, namely, the employ- 
ment of another chimpanzee as a footstool, was spontaneously 
introduced by little Konsul, who, nota bene, hke the other 
apes, had not seen Sultan using us as ladders. The arcum- 
stances were particularly happy ; Konsul was in the habit 
of walking directly behind one of the other animals and, so to 
speak, "in his footsteps ”, placing both hands on his elder’s 
shoulders and keeping step with him. As a rule, the larger 
ammal made no objection , on the contrary, one of the others 
would often place Konsul's hands on his own shoulders, as an 
invitation so to accompany him.* In the course of one of the 

■ Tschrgo showed for months a strong fnendship for the little creature 
When she emerged from her den and joined the others, Konsul attached 
himself to her in the manner described above, or (later on) sprang on to 
her shoulders and let her carry him like a horse I do not know whether 
the ape-mothers sometimes carry then children thus In this case the 
" keeping st^ " of Konsul’s would be a kind of " survival ” (Suckhng 
infants they carry in front of the lower abdomen , see von Allescb, 
Btnckle dtr Preuss Akad d Wttsmehaften, 1921 ) The only other 
animal I observ'Cd " keeping step ” was Chica — and she did so rarely 
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tests, in which the objective was hung from the roof, Konsul 
was thus walking up and down, supporting himself on Grande's 
shoulders, when, during their walk, they once apjiroached 
close to the objective ; Konsul made a hasty effort to climb 
onto Grande’s back, and succeeded in doing so but only after 
Grande, who had no idea of what was intended, had passed 
the point of vantage. As the pair passed again beneath the 
fruit, the same inadent was repeated and the result was, 
that Sultan now successively clutched observer, keeper 
and then (when we pushed him away) first Tercera and then 
Rana and tned to drag them under the objective. Both Rana 
and Tercera fled before him in dismay , they could not 
understand why he pursued them with outstretched hand, 
and feared an attack. Finally he succeeded in jiinning down 
Rana and springing onto her shoulder ; but as she crouched 
close to the ground in terror, he had to make several jumps 
before he succeeded in grasping the pnze, and each time he 
fell back heavily on the prostrate Rana. From this time 
onward similar occurrences were frequent ; for instance, on 
the following day, Konsul tned to chmb onto Grande, Sultan 
successively got on to Rana, Grande, and Tercera, and finally 
Rana on to all the rest together, for there was now a strugghng 
group of chimpanzees, who all gnpped each other, and hfted 
their feet to chmb, but none of whom wanted to be footstool. 
In the course of the same expenment 1 hung up the fruit in 
the presence of the ammais , as I stepped back, I was seized 
from behind and held fast , it was Grande, who climbed 
quickly on to my shoulder and reached the pnze. I put 
up a new goal and retreated as rajadly as jxissible, but Grande 
quickly followed me with outstretched hand and bps dis- 
tended, uttenng whimpering sounds, and dragged me into 
position. The aiumal was already well acquainted with 
the use of boxes and was, therefore, perhaps, especially 
quick to grasp the similar functional value of a human body. 
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In the same manner as Grande and Sultan, Cbica and Rana 
later on used me, the keeper, or anyone else they could get 
hold of, as a footstool. 

The technique of the use of boxes was forthwith applied 
to somewhat different sinations. Sultan, for instance, was 
pursuing one of the others, who was fleemg along the wire- 
roofing . he was not a sufficiently expert climber to pursue 
his fellow along the roof, but seized a box, put it beneath 
the other ape, and sprang from it. The box was too low 
so he tried to fetch Grande — and so forth. Later, when 
they all knew the use of boxes and other implements, they 
unfortunately became used to draggmg their tools under 
such positions of the roof as were lower than the rest, and 
thus accessible from a relatively shght height.* 

The method of climbing upon each other was first an 
interlude in a test, during which the implement was not 
directly visible, but could only be drawn into the situation 
in consequence of ••remembering.” (February 15th.) The 
room from whose roof the objective was suspended com- 
mumcated by a door with the comdor which, at a distance 
of eight metres from the door, turned at a nght angle. Round 
the turn of the comdor stood the ladder, which was therefore 
completely invisible from the room containing the fruit. 
Before the test, the apes were allowed to play freely in the 
passage, where they could see the ladder but not the room, 
for the door was still shut. Sultan showed that he, at least, 
did notice the ladder, for he gnawed persistently at one of 
the uprights. After the door was once opened, the objective 
exercised such a powerful attraction that not one of the 
animals stayed in or returned to the passage. One effort 
after another (see above) was made to reach the jirize, but 
even Sultan did not remember the ladder. Finally he was 

’ As the -wire was thin, it was otten possible at this time to observe the 
chimpanzees in a state of complete heedom. 
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led by the hand into the comdor and pa&t the ladder, but 
without having his attention specially called to it. There 
was no immediate effect , on his return to the room, he tned 
as before to use the others as footstools. Immediately 
there was a violent set-to among the animals, so that the 
observer was forced to intervene and separate them ; when 
peace had been restored, Sultan was missmg A bumping 
sound proceeded from the comdor, and he reappeared dragging 
the ladder behind him As in this instance my observation 
of the test had been interrupted and the crucial moment had 
escaped me, I repeated it on the following day, but used a 
box, placing it exactly where the ladder had stood , I took 
care that Sultan should have seen it before the test began 
and fastened up the fruit as on the former occasion. Sultan 
made one effort after the other towards solving his difficulty , 
e g. he pulled one of the iron bars m Tschego’s sleeping-den* 
out of its socket, propped it like a ladder against the wall 
and swarmed up it towards the fruit But all his efforts 
were made m the neighbourhood of the objective ; he appeared 
to have forgotten the box After waiting a long time, I 
took Sultan’s hand, led him up to the box, past it — without 
drawing his attention to it — and back , but the only imme- 
diate result was that he clutched my hand more tightly as 
we returned, and tned to pull me under the objective When 
this failed, he took the greatest trouble to find something in 
the immediate vicinity that he could use as a tool, and had 
recourse to a long bolt which was fastened to the outer side 
of the door ; he hung on to the door, which was half open, 
and tore at the bolt with all his power. This time the obser- 
vation succeeded • qu%te abruptly, and vnihout visible external 
cause, Sultan ceased belabounng door and bolt, remained 
for a moment motionless, sprang to the ground, traversed the 

■ This den was the first room opening from the comdor, and just next 
to the open door 



THE USE OF IMPLEMENTS 53 

passage at a gallop, and was back in a moment with the box. 
In that second, in which his behaviour obviously took a 
fresh direction, the door covered and concealed the objective 
from his view, which did not prevent him from trying to tear 
away the bolt as an implement yet the box was at a much 
more considerable distance, round the corridor comer, and 
behind his back It is evident, however, how immensely 
delayed the solution may become when the adequate imple- 
ment can be introduced only through the action of memory. 
Sultan had already passed through the same test (with the 
ladder) the day before , nevertheless, it was possible during 
the test, when there must have been a strong drive towards 
the objective, to lead him past the faimhar implement without 
the solution suggesting itself to him , but of course this excursion 
of a few seconds’ duration certainly brought him out of 
" the region of the objective ” At the end of the passage 
even the bolt appealed to him as an implement, although 
the objective was not visible to him simultaneously, but 
the whole region of the door was in immediate contact with 
the room in which the experiments took place The difficulty 
here therefore seems similar in kind to — though much greater 
in degree than — those which had faced Tschego and Koko, 
owing to the xmusual positions in which their sticks were 
placed. The best tool easily loses its situational value if it 
IS not visible simultaneously or quasi-simultaneously^ with 
the region of the objective. 

In the test now to be described the problem and its solution 
are externally different from the former examples, but in 
principle they are similar. The apes had all become expert 
in the use of boxes by the time this expenment took place. 

Di to D4 represent the four doors of the Ape-house H, 
opening on to the playground P , the doors are identical in 
appearance and situated at equal intervals of distance from 
> This term hardly requires explanation 
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one another ; O is the objective which hangs from the wire 
roof, but so high that it cannot be reached from the ground 
The prease point from which it was suspended was chosen 
so as to be directly opposite to the hinges of the door D2, 
at a distance slightly exoeedmg the width of the door. It 
was at about the same height from the ground as the hntel 
of the door. The apes had now got out of the habit of chmbmg 
along the wire-roof ; they no longer ventured to do so dunng 
the tests, at any rate 

(April I2th ) The doors i, 3 and 4 had been shut , door 
2 was not latched, but very careful attention was necessary 
to perceive that it was “different” from the other three. 





Sultan was then fetched On perceiving the objective, he 
picked up a short stick which he forthwith threw away without 
attempting to use it — ^it was much too small. Immediately 
after, his glance fell on D2, at which he stared fixedly for 
several seconds, without moving. Finally he went up to 
it, opened it — still standing on the groimd — and chmbed 
upon it. As he had not opened the door at a full nght angle 
to the wall, he could not quite reach the objective by this 
means. He therefore dismounted, pulled it wide open and 
then chmbed on to it again; he would have reached the 
objective if his weight had not swung the door somewhat 
back from the right point. So he stopped, again descended, 
and, placing the door in the correct position, captured the 
prize without further trouble. His correction of the procedure 
in the beginning of this experiment and the “ compensation ” 
of the door’s swing back, were carried out with a lucidity 
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which no human being could have surpassed, very much 
in contrast to his behaviour in certain other situations, as 
will be recounted later. 

As Sultan had succeeded in this expenment so rapidly, 
it was repeated with Rana, who was unquestionably the 
least intelhgent of our animals (April 14th). She entered 
the room, beheld the objective, and gazed towards the door. 
Then she chmbed along the beams to the lintel and pushed 
the door off from the wall, so that she was able to secure the 
objective, seated on the top of the door and travelling with 

It 

The door which both animals utihzed is that of the room 
in which Sultan spends his mghts Rana sleeps in the room 
behind Di. Both have often perched on the doors ; at 
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one time Sultan as he ate his meals used to squat on door 
Da, which was then thrown quite back and hooked to the 
wall. Undoubtedly they had both had occasion to propel 
doors to and fro, when in this posihon ; but what is novel 
m this situation is the presence of the objective at right 
angles to the hinges. Their previous acquaintance with the 
doors, it is true, greatly fadhtated their success in this test. 

(Test on May 6th.) All four doors were pushed to in 
the same manner, without being latched. The objective 
was suspended in front of D3 instead of Da. Rana was 
tested alone on this occasion, as before. She grasped a 
stick and chmbed up the wall with it in her band, almost 
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opposite the objective, lifted the stick once, dropped it, pushed 

door D3 open, and thus attained the fruit. 

In the course of similar variations on this test it may 
happen that one of the animals does not open the most 
convenient door, but the one adjacent ; e.g. (cf. Fig. 9) 
door b instead of door a. But this action, too, is to some 
extent directed towards the objective, and the door is actually 
only opened so far as to be at its nearest to the prize . Possibly 
the fact that only a shght propulsion of door b bnngs it directly 
opposite their goal will account for this. We shall see — ^in 
the second series of our investigations — that the turning 
of the doors and the form of space traversed thereby are less 
comprehensible to the apes than simpler movements and 
their corresponding forms of space, 

[Tschego's behaviour in this expenment was quite clear. 
This adult ape was, as a rule, too lazy and too heavy to be 
used in all the tests suitable for the youngsters. Generally 
she was present dunng their performance and appeared 
to take no notice of them. She had seen the manipulations 
of the door, in the course of the expenment just descnbed 
squatting apparently passively in Rana’s immediate neigh- 
bourhood. A new objective was put in position, and all 
the doors were closed but not latched. After an interval 
of apparent total indifierence, Tschego slowly got on her 
feet, approached the right door, opened it at nght angles 
so that it pointed straight at the fruit, and labonotisly chmbed 
up the outer side of the door — that facing the playground. 
It was the first time she had done so and she was truly no 
expert at gjmmastics I Under its heavy load the door swtmg 
slowly back Tschego at once ceased her scramble up the 
door, descended, opened the door again at right angles and 
ascended once more, with the same result She again returned 
to the ground, opened the door carefully at nght angles and 
chmbed it edgeways with infinite trouble , but alwajis the 
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door received an impetus, though but a feeble one, and 
began to move slowly away from the desired goal. After 
having once more corrected the position, Tschego chmbed 
again, with unusual celenty and from the inner (room) stde : 
the door remamed stationary and she attamed the fruit. 
It is probable, of course, that the behaviour of the young 
apes of which she had been witness mfluenced Tschego to 
some extent ; but the tnumphant final tactic was entirely 
her own achievement ; only on one previous occasion (Sultein’s 
first test) had the door swung on its hinges away from the 
objective, and then he did not change the side which he 
chmbed ] 


( 4 ) 

A g3unnastic bar about two and a half metres high had 
suspended from its projecting end a strong rope, with which 
the ammals often played The objective had been hung 
from the roof on a level with the top of the frame, two metres 
from the rope and about two from the ground. 

(February 27th.) Sultan tried to hft or drag along the 
heavy ladder which had been used to bring the objective 
into position, and was lymg close by , then he turned his 
attention to a heavy board — also in vain. After having once 
more turned to the ladder, he chmbed the gymnastic bar, 
and saw from that eminence a broken broom : he descended, 
picked up the broom, and returned to his point of vantage, 
where he endeavoured to knock down the fruit with it. He 
could not succeed, of course ; so still armed with the broken 
broom, he returned to the ground, and tried to use the miser- 
able implement as a " jumping-stick ” (cf. below) from 
beneath the goal, but almost at once ceased the hopeless 
effort. He pulled about the heavy board and the ladder 
once more. Then he tried to use the observer as a substitute 
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for the ladder. On being repulsed, he returned to the gym- 
nastc bar. He seized the rope and swung towards the 
objective, but with little energy, as if it were a hopeless 
undertaking ; he then climbed upon the upper bar and 
squatted there, staring fixedly at the fruit, and with an attitude 
and expression which in a human being anyone would have 
described as "thoughtful.” As his hesitation in handling 
the rope had suggested that he was afraid to swing as far as 
was necessary — ^for Sultan was not only a mediocre gymnast, 
but also in his childhood quite sufficiently cautious, to say 
the least — the objective was hung lower and a httle nearer 
to him. A few seconds later Sultan seized the rope, swung 
himself up with sufficient energy and tore down the fruit. 
Neither dunng the first half of the exjienment, nor while 
the place of the objective was being altered, nor afterwards, 
was his attention drawn by the observer to the rope.^ 

Sultan was removed, the fresh fruit hung up in the latter 
position of the old objective, and Chica, accompamed by 
Tercera, was let into the room After the two had recovered 
from the dread of being alone, they began to take an interest 
in the objective. After gazing up at it, Chica mounted the 
bars, pulling the rope with her. She squatted on the frame, 
swung the rope-end out towards the fruit, as though to knock 
or Jasso it down, but the distance wras too great for her. She 
presently relinquished this method ; climbed down part of 
the way, still holding the rope, swung herself vehemently 
forward, and captured the prize. 

(March yth.) Grande and Rana, in the same circum- 
stances, simultaneously approached the bars and at once 
and simultaneously seized the rope and tried to swing them- 
selves towards their goal. But this effort failed — iox physical 

•In fntnre I must excuse myself from further repetition of this 
statement Entry mdicatiott and entry assistance given are expressly 
mentioned in the accounts of the tests. 
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reasons— and Rana retreated before the fomudable Grande. 
Grande, however, was even less expert as a gymnast than 
Sultan : even undisturbed by Rana, she did not achieve more 
than a short and feeble swing As she turned away, Rana 
solved the problem with an impressive sweeping parabola 
She was much better in this respect than Grande, who, hke 
Tschego, left Mother Earth seldom and unwiUingly. 


( 5 ) 

An expenment, practically a reversal of the " tool-using,” 
consists in placing a movable object across the path of the 
objective so that the problem can be solved only by its removal • 
it IS impossible to “ go round it ” In comparison with the 
cases already described, in which implements have been 
used, this removal of an obstacle appears to the adult human 
being extremely simple ; one is inclined to say, before the 
test • " here is something the chimpanzees can do at once ” 
To my astomshment this estimate is not correct. 

The obstacle used in all cases was a box the somewhat 
heavy transport cage of Konsul, which was a familiar object 
to all the apes, and had been used a® a footstool by Rana, 
Sultan and Grande, 

(March 19th.) The box was placed in the barred room 
m immediate contact with the bars and standing on the 
smaller end so that it could easily be knocked over. Outside 
the bars, and immediately opposite the centre of the box, 
the bananas lay on the ground; they could be reached at 
once with a stick, if the box were pushed aside or even knocked 
over. 

Sultan’s first actions were not clear; he seated himself 
on the box and tried vainly to reach the objective with the 
stick. Sometimes he shook the box a little. Finally he lost 
hold of the stick, which fell outside the bars, and no other 
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was available. Then Sultan actually took hold of the box 
at one side and pushed it a little away from the bars, so 
that he could easily have reached the pnze. But he walked 
off without paying any attention to it The test was broken 
off here, as Sultan appeared, from its inception, indifferent 
and indisposed to take trouble A httle later, after the box 
had been replaced at the bars, the young ammals were all 
let into the room Only Rana shook the cage a httle, but 
did not move it away, and presently Sultan, obviously excited 
by the competition, "took a hand,” removed the obstacle, 
and pulled in the objective with the stick. He probably had 
no special interest m the matter on the first occasion, that is, 
he was not at all hungry But it is unhkely that the same 
" excuse ” held good for all the other apes. 

(February 20th ) The scene was composed in the same 
manner, except that the objective lay outside the bars just 
in front of them, so that the use of the stick was not necessary. 
The smaller ammals were led into the room, with the exception 
of Sultan. They all tried to secure the objective, by mounting 
the box and reaching from either side of it, and showed 
plainly the intensity of their interest. As they could not 
reach it in this manner, they began to chmb and sit about 
with lazy indifference on the box. As even Rana made 
no effort to push the box away, we may perhaps interpret 
her shaking of it on the previous occasion, not as an attempted 
solution, but as the prehminary " first touching ” or — and 
especially in Rana’s case — ^first " smelhng out,” which is 
customary in their behaviour towards new and unfamiliar 
things. If the creatures did not learn more from watching 
Sultan cope with the problem, that is quite in harmony with 
the observations we have repeatedly made, to the effect 
that the chimpanzee has great difficulty in taking over solutions 
from others at second hand (we shall return to this subject 
in the second part of this work) Finally, just as we were 
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about to lueak off the test, thuiking our waiting futile, Chica 
suddenly struck the nght solution. She propped her back 
against the bars beside the box, thrust sideways at it with 
all four limbs and. thrusting it back, grasped the fruit She 
had to exert her fuU strength as Tercera had seated herself 
on the top of the box, and remained enthroned with impassive 
countenance throughout the proceedinp. It is an open 
question whether she was too stupid to reahze Chica ’s inten- 
tions or was the most cunmng of them all. Perhaps she was 
a httle of both, in a cunous and remarkable mixture, but 
certainly also what, in humans, is pohtely termed “ mentally 
indolent.’’ In such situations we always found her “ sitting 
on the box ” 

If Chica’s achievement was performed in imitation of 
what she had seen Sultan do, then she certainly imitated 
the substance of his actions, not their form, for her move- 
ments in displacmg the box were quite different from his, 
though both came under the category of " removal of the 
obstacle.” 

(February 22nd) Grande, Tercera, Rana, and Konsul 
were subjected to the same test. Not the faintest trace 
of a solution was observed In turn, they all stretched 
out vainly for the fruit, or sat dejectedly on the cage. In- 
credible as it seems when we consider their achievements 
in other directions, none of them grasped this simple solution 
m spite of the examples they had had Finally Chica was 
permitted to join them , she saw the objective, seized the 
cage forthwith, and flung it over (and completely over) into 
the nuddle of the room ; as she flung it Rana also took hold 
of it for an instant, and Chica secured the pnze.^ 

> Her maimer of removing the obstacle was quite different from the 
firat occasion I wish to stress this pomt for the enlightenment of 
students who have not observed chimpanzees carefully What Chica 
did in this experiment was to clear away the cage from before thefrutt, not 
to make this or that senes of movements 
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In the next test both Sultan and Chica were not permitted 
to be present The cage had accidentally been placed in 
an insecure position and wobbled easily. Rana tipped it 
over towards the inside (i e. the room) just as Chica had done 
previously, partly with her help (see above), and reached 
the objective. It is very probable that this solution was 
*' borrowed ”, it was not purely by chance that Rana 
touched the cage in the former expenment just as Chica 
was knocking it over The insecure position of the cage, 
which shook at a touch, this time, perhaps, made it easier 
for her. 

[(March i6th ) We observed that Tercera, confronted 
with the same difficulty, shoved a box out of her 
way.] 

(February 23rd ) The same situation was set up for 
Tschego, except that we had to take into consideration 
the much greater reach of her arms It was the first time 
that Tschego had earned out any experiment. For a long 
while her response consisted in useless stretching and groping 
towards the objective while seated on the cage. Finally, 
we put down a second objective outside the bars and nearer 
to them than the first, a tnfle to one side, within Tschego’s 
reach, but still strongly obstructed by the box. Tschego 
took hold of objective number two, but did not respond to 
this assistance. She crouched beside the box, faang the 
bars. For some time nothing happened. Then, however, 
some of the smaller apes approached from outside the cage 
— they were permitted to do so as experimental stimulation 
— and endeavoured to approach the prize. Each time, 
though, Tschego repulsed them with threatening gestures, 
wagging of the head, stamping with her feet, and pawing 
the air with her great hands : for she regarded the objective 
as her property though it was beyond her reach , otherwise 
she would not have menaced the httle creatures, with whom 
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she was generally on the best of terms. The youngsters 
finally gathered closely round the fnut, but the danger inspired 
Tschego ; she gripped the box, which was hke a toy in her 
arms, jerked it backwards, stepped up to the bars, and took 
the fruit. In this case to know the /tmg is of importance ; 
Tschego began to make efforts towards the fruit at ii a m., 
and succeeded at i p.M. If the httle ones had not intervened, 
the test would have taken much longer.^ And this was the 
case with the solution of a problem which to us appears so 
elementary, hardly more complex than the pulling of the 
objective by a rope already attached to it, which the ape 
does without hesitation. Another thing is to be noted in this 
procedure The " obstacle ” test was not solved either in the 
case of Tschego or the young apes by a senes of imperceptible 
pushes involuntanly given to the cage in the act of stretching 
towards the prize. Quite the contrary dunng the lapse 
of two hours, Tschego did not move the cage one mxllxmetre 
from xis orxgxncU posxtxon, and when the solution arrived, 
the cage was not shouldered to one side, but suddenly 
grxpped wxth both hands, and thrust back. It vras a genuxne 
solution. 

The next day we repeated the test The cage was placed 
exactly as before Tschego perceived the objective, seated 
herself beside the cage in her former position, made one 
ineffectual effort to grasp the fnnt, then seized the cage 
tipped it over backwards into the room, and took the fnut. 
Time • instead of the former two hours — barely one rmnute , 
and the inatement of competition with the youngsters was 
no longer necessary. The movement by which she disposed 
of the cage was quxte different from that of the day before ; she 


‘ This will show that results of value can be obtained only by the 
exercise of much patience and lapse of time 1 have experienced more 
than once that success was attained m a happy moment after hours 


spent in 
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d%d not repeat the tnnervattons of yesterday, but removed the 

obstructing cage. 

[A full month before this test, Rana showed remarkable 
behaviour in an expenment which on a cursory examination 
appears very like that just descnbed. (January 25th.) 
A large cage, a good deal heavier than the one previously 
mentioned, was standing on free ground , it was enclosed 
on one side by bars (and otherwise by wooden walls), so that 
it was possible to observe that it was restmg with the door 
side on the ground. These cages — several of them — were 
standing about, and the apes often walked into them if the 
doorway was clear and not down on the ground. The 
objective was placed inside the cage, not accessible through 
the grating, so that the apes stretched their arms in vain 
between the bars. After some incredibly clumsy attempts 
to scrape the fruit towards her with a stick, Rana made quite 
unmistakable efforts to tip over the cage. If she bad suc- 
ceeded, it would have been easy to enter the cage through 
the doorway and secure the pnze. But the weight was too 
much for her About five metres away stood a similar sort 
of cage, with the doorway facing in the direction of Rana’s 
labonous efforts She suddenly stood still, approached the 
accessible cage, slowly entered it, turned round, and re- 
appeared with an extraordinary expression of mingled stupidity 
and reflection ; then returned to the first cage and tried 
once more to overturn it, but in vain. I think it would 
have been impossible to observe this occurrence without 
the conviction that her sudden strange excursion into the 
other cage was the direct result of her efforts to turn the 
expenmental object so that she could enter it. Later, in this 
account, I shall descnbe a procedure on Rana’s part which 
somewhat resembles that just descnbed and admits of only 
one interpretation. 

Quite apart from this interlude the fact remains that 
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Rana bad previously tried to overturn a cage in order to 
reach the doorway. This appears to be the same achieve- 
ment as above, only, if anything, somewhat more difficult 
We must try to see the two experiments in such hght that 
the apparent contradiction vanishes ] 

The results of these experiments were later confirmed 
on all occasions when the crux of a situation was the removal 
of an obstacle. The chimpanzee has special difficulty in 
solving such problems , he often draws into a situation 
the strangest and most distant tools, and adopts the most 
pecuhar methods, rather than remove a simple obstacle 
which could be displaced with perfect ease ‘ 

We must, however, be on our guard against constructing 
our standard of values for these tests on the basis of human 
achievements and capacities , we must not simply cancel 
what appears to us intricate, and leave what appears to us 
elementary in order to arnve at an ape’s capacities (for, to 
an adult human, for example, the removal of an obstacle 
appears easier than the use of box or stick as tool, whereas 
to an ape, both present equal difficulties) We must avoid 
such judgments because the primitive achievements we are 
here investigating have become mechamcal processes to 
humans Thus the comparative difficulty of achievements 
may have been qmte altered, nay, reversed, by the increased 
mechantzahon of these processes, the degree in which this 
has taken place being independent of the original difficulty. 
At the present time it is impossible to decide whether the 
processes which have become mechamcal, and appear to us 
the easiest, have ortgtnaUy evolved most easily and, therefore, 
earliest. We can only judge what is originally easy, and 
onginally difficult, by means of experimental tests with 
anthropoids and perhaps other apes, with children and 

> The task is only facilitated if and when the object in question is 
moved by accident 
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pnmitive peoples (fur more advanced problems), and perhaps 
also with imbeciles and mental defectives.^ 


> The example quoted on p 39 shows that the results somehmes 
entirely confirm the expectations of adult man But we must keep 
in mind that experience m the experimental test alone should be 
allowed to decide 



Ill 

THE USE OF IMPLEMENTS— (am/.) 

Handling of Objects^ 

Experimental tests are not necessary in order to induce 
the chimpanzee to handle the objects of his immediate sur- 
roundings in a variety of ways His large, powerful and 
flexible hands are natural hnks between himself and the 
world of things, and he attains the necessary amount of mus- 
cular force and co-ordination at an earher age than the human 
child. His feet, although far from being " a second pair of 
hands can still be used in emergencies in which the feet 
of white races would be totally excluded. His jaws and teeth 
can also be very serviceable, as is indeed the case among 
African tribes and perhaps other primitive peoples, though 
to a lesser extent than with the anthropoid apes. 

Though the chimpanzees under our observation developed 
very considerable procedures with these means, one can 
hardly say that these accomphshments were lai^ely due 
to their captive state. The various objects ready to the 
captive’s hand are hardly more numerous and diverse than 
the products of nature in the forests of the Cameroons. More- 
over, a rag of cloth and a large leaf, a fragment of looking- 
glass and a small pool, are functionally similar, so that their 
use is almost interchangeable, and the presence of a few 
human “ artifacts ” makes little difference in this respect. 


•Cf. Appendix 
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1 would rather suggest that confinement in narrow spaces 
and the resultant enniu, and the lack of need for long and 
arduous }oumeys, with their attendant exhaustion, are factors 
favourable to the use of the objects. But the response of the 
chimpanzee to these favourable circumstances will always be 
limited and determined by his own very pronounced natural 
prochvities. For I must most emphatically state, after a 
full acquaintance with chimpanzees, that it may perhaps be 
possible for the length of time taken by a circus " turn ”, 
and by beating or such means, to compel them to an action, 
to a habit, an omission, or a method of procedure which is 
not spontaneous and the natural anthropoidal response to 
the particular conditions ; but so to weld an ahen nature into 
his own that the chimpanzee will continue to exhibit it when 
not under pressure, appears to me difficult in the extreme, 
and probably impossible. I should have the highest ad- 
miration for a pedagogic talent which could achieve such a 
result. It is a continuous source of wonder, and often enough 
of vexation, to observe how every attempt to re-mould his 
biological heritage “runs off ” an otherwise clever and ductile 
animal of this species " hke water from a duck’s back ”. If 
one is able to produce a — ^very temporary — type of behaviour 
which is not congenial to the chimpanzee’s own nature, it 
will soon be necessary to use compulsion if he is to keep to it. 
And the shghtest relaxation of that compulsion will be followed 
by a ” reversion to typie ” , moreover, while such pressure 
lasts, his behaviour becomes ugly by being constrained and 
indifferent to the essence of what has been demanded of 
him. It cannot be too much emphasized that no conclu- 
sions can be drawn from antics performed by chimpanzees 
on the stage, and under pressure of extreme force.* 

Therefore, in describing not only the use of tools, but the 
handling of other objects, as may he observed daily, we need 
> I remember having read such conclusions more than once, in the past. 
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have no fears ; though the animals may be granted oppor- 
tunities which they would not enjoy in their native African 
forests, we shall always in these expenments be observing 
the natural chimpanzee, and not any artificial product — 
that IS, so long as no compulsion is used , and it is, of course, 
to be assumed that no human pressure was employed in the 
observations we are about to describe. When the animals 
were quite unaware of being under observation, their behaviour 
was the same * 

[This descnptive account does not refer to a hmited penod 
but deals with the recorded events of fully two years, because 
the chimpanzees are very subject to fashions, so that no 
adequate idea could be conveyed except by an account cover- 
ing a long penod of time ] 

The everyday handhng and treatment of objects on the 
j3art of the chimpanzee comes almost entirely under the 
rubnc " play." If under the pressure of " necessity,” in the 
special circumstances of an expienmental test, some special 
method, say, of the use of tools, has been evolved — one can 
confidently expect to find this new knowledge shortly utilized 
in "play,” where it can bnng not the shghtest immediate 
gain, but only an increased " jo%c de vtvre.” And on the 
other hand one or other of the manipulations undertaken 
in the course of play can become of great practical utihty. 
We will begin with a form of play that possesses this quahty 
of utility (somewhat overrated in Eurojie) in a high degree. 

Jumping with the aid of a pole or stick was invented by 
Sultan, and first imitated, probably, by Rana. The animals 
place a stick, a long pole or a board upright or at a shght 
angle on the ground, clamber up it as quickly as possible 
with feet and hands, and then either fall with it in some 
direction, or swing themselves of! from it in the very instant 
that it falls. Sometimes they spring to earth again, at other 
< Sometimes even much more interesting 
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times on to a grating, beams, the branches of a tree, etc., 
often to a very considerable height And at first it was 
certainly not arcumstances that " forced the leap upon 
them.” They could have “ got there ” much more easily 
by walking or chmbing. Also the landing-stages they selected 
seemed to offer no special attractions, so that when we take 
into account the constant repetition of this performance, 
we can only conclude that it is done out of the wish to jump 
ani leap per se, just as children walk on stilts " for fun.” 

But very soon this form of play developed into the regular 
use of a tool (Jan 23, ’14.) Sultan made the attempt to 
reach the objective (in the course of an expenment) m vain, 
as it was hung too high for him. He leapt straight into the 
air from the ground several times, and in vain ; then he 
seized a pole that lay in his vicimty, hfted it as though to 
knock the pnze down, and then desisting, put one end of the 
pole on the ground beneath the objective, and repeated the 
" climbing jump,” as above descnbed, several times in suc- 
cession. His movements had a certain playful and sketchy 
character, as though to say • “ It won’t be any use I ” and so 
it was not. On the next occasion (February 3rd) he was more 
resolute and more fortunate ; he approached a solid piece of 
plank, so heavy that he could only just cope with it, placed 
it in position and started chmbing and jumping off. Three 
observers who were present maintained that he could not 
possibly reach the pnze in this manner, and on three occasions 
the treacherous plank fell over before he could reach the 
top, but on the fourth tnal he succeeded and tore down the 
fruit. 

The use of the jumping-pole spread to Grande, Tercera 
and Chica and even to the heavy and clumsy Tschego, but 
skill and success with it vaned greatly according to their 
individual abihty. After some time Chica was easily first : 
she " jumped off ” with the aid of short sticks and boards. 
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and presently with a pole of over two metres long, which 
had appeared from somewhere. By its aid she could reach 
an3dtung that was not more than three metres above the 
ground. (Cf. Plate II, and notice that the stick is placed 
in the ground without other support, and that the house is 
several yards behind). 

Later on. wishing to see how far her capabilities extended, 
I presented her with a bamboo over four metres long. She 
immediately showed complete mastery of this tool or toy, 
and climbed at frantic speed to a height of over four metres 
before the pole fell over. She herself at that time was not 
qmte one metre tall, when drawn up to her full height For 
certain reasons she had to be separated from her beloved 
toy for some time during the daytime , but in the evening, 
when she entered the playground where the bamboo lay, 
she repeatedly interrupted the (to her immensely important) 
business of a meal, in order to seize the coveted treasure and 
" ]ust once ” snatch a hasty jump. 

[Of course this clever tnck was only possible as a result 
of experience in plaang the stick and controlhng her own 
muscular efforts, in order not to lose balance before she had 
completed her climb. We must compare this to the achieve- 
ments of a human gymnast • Cbica has a “ feehng for it ”. 
The draw-back is obviously the violent impact of a headlong 
fall from five metres on to a hard piece of ground. Chica often 
inspects and touches those portions of her body which have 
borne the brunt of the fall, and walks away with slow and 
subdued gait ; but, thanks to her incomparable skill as a 
tumbler, she received no serious injunes. There was no 
“ traimng ” whatsoever about this, either : my part in the 
matter was solely the gift of the long bamboo. The jumping 
off was mvented, introduced, further developed, and utilized 
to solve problems in the tests, by the chimpanzees themselves. 
I could not have altered it if some day they should have 
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tired of it — only tried to find a longer piece of bamboo 
for Chica. 

Imitation of human beings is excluded m this case. For, 
although acrobats may perform the same tnck, there were 
none such in Tenenfe and the ordinary pole-jumpmg of 
expert human acrobats is something quite different — and not 
customary in the surroundings of the animals.] 

A later modification of this accomplishment arose after 
the apes were enclosed in a narrower room with a low roof 
of extra strong wire-netting. The pole jump was executed 
to the height of the roof, the roof was seized but the pole was 
noi rehnquished, but used as a sort of gigantic office-stool. 
The obvious sequence is to clamber along the roof by means 
of the hands, and manage the stick simultaneously with the 
feet and still m a sitting position ; but this " game ” was not 
observed very often. 

If the pole or board were thicker at one end and the weight 
unevenly divided, a man would always place the larger and 
heavier end on the ground. But even in the case of Chica 
it is not evident whether or not she attaches any importance 
to this. As a rule the heavier extrenuty rests on the ground, 
but the other position can also be observed, and it is quite 
possible that the more advantageous position is only used 
more often because it entails less effort. When there is but 
httle difference between the two ends, the chimpanzee cer- 
tainly takes no heed of it When we see him, or her, using 
the pole or plank with what we consider the wrong end upper- 
most, and yet springing with ease, we are inchned to think 
the error immatenal. But further experience teaches that 
it is fundamental. 

[Rana makes an unprepossessing impression when she pre- 
pares to “ take off ” for a high jump, and the stick is too 
short. The other apes would look up and then throw away 
the pole, or at most make one attempt and then give it up. 



PLATE II. CHICA ON THE JUMPIN&STICK, RANA WATCH«NG 
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Not so Rana , she props up the stick, attempts to chmb it, 
stops, turns the stick as though that would make it grow 
longer, lifts one leg, lowers it again, and repeats this process 
a number of times, a picture of confusion and helplessness. 
Finally, as a rule, she squats down, lets the stick fall to earth, 
and stares vacantly around. 

Dogs as a species are on a different enough level from 
chimpanzees, but as the chimpanzee has the wide range of 
individual variation correspondmg to his high stage in evolu- 
tion, nature has given to some individuals of this species 
an occasional expression of incredible and absurd stupidity. 
No dog could ever look so foohsh ; his features always have 
a certain " neutrahty ”, and so no dog could show either 
the alert intelhgence of aspect pecuhar to very gifted in- 
dividual anthropoids Rana's stupidity is conspicuous as she 
is not only " bornie ” but also extremely assiduous, and thus 
continually " shows herself up ”, while Tercera, who only 
rarely takes part in an expenment, has succeeded for years 
in remaimng something of an enigma. It is a sigmhcant 
fact that Rana could never find a real constant playfellow, 
except httle Konsul, whom she more or less mothered as 
long as he hved. Her fellows had " no use for her ”, and 
Tschego treated the hopeless Rana hke a stupid clown.] 

The stick is a sort of general tool in the chimpanzee’s 
hands ; it can be turned to accoimt in almost any arcum- 
stances. When its use has become common knowledge and 
property, its functions extend and vary from month to month. 

Any object that lay beyond the bars and attracted attention 
but could not be reached by hand alone, was pulled in by 
means of sticks, wire, or straws. When the rains were over 
and the favounte food (green stuff) no longer visible on the 
playground, herbs and grass still grew outside before the 
wires. Then a stick was forced through the meshes, and the 
adjacent plant or bush pressed against the bars, so that the 
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foliage was within reach ; hours were spent in this occupation. 
But the wire-netting was old, and the pressure on the diagonal 
stick tore open a rent through which hands hard as iron and 
leather could get a grip and then tear holes, large enough to 
admit the chimpanzee’s whole body. For a long time the 
apes had given no sign of dissatisfaction with their confine- 
ment, but after this discovery, we found they appreciated a 
httle " voyage of adventure ” keenly I do not consider that 
their efforts were directed to that end from the first, but if 
there was a tear in the netting, however small, we could easily 
see from afar, by the suspicious assembly of animals at that 
point, that it was no more a question of green stuff merely. 
Even if we had not so frequently caught them in the act, the 
iron or wooden stave thrust through the tom netting would 
have borne witness after their flight t 

The use of sticks evolved in a similar way in the following 
case The tank, which received the waste water used to 
wash out the cages, was closed by a thick wooden hd and 
iron bolts. But there were cracks, and it became a perfect 
mama with the apes to squat beside the tank, armed with 
straws and sticks which they dipped in the foul hquid and 
then hcked Of course things would have been much easier 
if the hd had been removed, and, either because it moved 
easily under the groping hands, or because it was easy to 
understand the situation, thts obstacle was removed " early 
and often ” either with the naked hand of a creature whose 
strength is capable of bursting open an iron bolt bedded in 
cement, or, later, as we increased the solidity of the struc- 
tures, prized open by means of the stick, which had formerly 
functioned as a spoon, but was extremely popular on its 
promotion to the diginty of lever. The chimpanzee uses a 

’ These escapades were attended with no danger from the apes 
They were so naive that, if we seceded them on meeting them ontside, 
they forthwith returned to their abode. 
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lever in exactly the same manner as a man. Of course the 
apes have no knowledge of the abstract relations between 
force, work, etc., — the factors governing the aspect of leverage 
in physics — ^but the carrier, who hfts his car after a wheel is 
broken by placing a lever under it, hardly knows more about 
ph3rsics. There must be a kind of purely concrete and prac- 
tical “ sense ” of such elementary implements, arising from 
the optical and motor functions of naive people or the apes 
that can be relied on (within certain hmits) quickly to seize 
and retain their apphcation (cf for instance, the case of the 
]umping-pole). Later on, when the apes shook the lid of 
the tank in vain, they did not trouble to dip the stick through 
a crack hke a spoon, but at once tned to pnze the hd open 
Only when the hd would not yield to their efforts, did they 
being to dip again. 

[The forcible opening of this tank became one of the greatest 
" fashions ” observed among the chimpanzees It took a 
long time before they w'ere bored by the sport It would 
be erroneous to assume that the main attraction to the chim- 
panzees was the dirt in the tank The possibihty of thor- 
oughly and methodically '* reducing any object to its com- 
ponent parts ” must have been quite equally attractive 
If a chimpanzee is placed in contact with anythmg breakable, 
the result is always fragments — and not because of the aiumal’s 
clumsiness at all : for he has no peace until the remains and 
debris either are not worth further demohtion, or do not permit 
of it. Possibly, however, it is only his superior muscular 
strength that enables the ape to outdo human children in 
this respect.] 

Straws and twigs are also used as spoons in pure " play ” 
during meal-times, when the ammals have free access to 
drinking water. When their first thirst has been quenched 
in great gulps, one of the animals will take a straw, dip it 
into the water and suck it : this may happen twenty times 
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in succession. Once when a. mouthful of red wine was poured 
into the water of the drinking-bowl that they all shared m 
common, they stooped unsuspectingly to dnnk, but after the 
hrst mouthful they paused for an instant Then one of them 
began to dip and spoon up the new mixture with a straw, 
and three others immediately followed his example with 
twigs and rags of cloth : it must have been too strong a brew 
for their usual hearty gulping There was no imitation of 
human beings in this case : for at that time they could only 
by chance have seen a human being using kmfe, fork, or 
spoon with his food. These luxuries are not used by the 
natives in the neighbourhood of the station. 

[The straw was used in qmte a different manner by two 
of the animals (Grande and Konsul) on some occasions during 
the consumption of food. When their hunger is not too 
acute, all the chimpanzees are in the habit of making a pulp 
or mess out of the fruits they eat (bananas, grapes, figs, etc ) ; 
this they roll to and fro in their mouths which are very flexible 
and often alarmingly expanded, or they contemplate it on 
their lower lip which is thrust far forward, or take it in their 
hand and look at it with satisfaction before replacing it in 
their mouth. Both of those ammals had a frequent habit or 
" fashion ” of collecting straws and masticating them along 
with fruit pulp, but producing them again with great care, 
in a sort of knot or lump, when they had sivallowed the edible 
part of their meals.] 

A " halfway-house ” between a spoon and a weapon of 
the chase is a twig or a straw used to capture ants. At the 
height of the summer a small species of ant forms a perfect 
plague in Tenerife. Wherever they pass, they form wide 
streams of moving brown, and this stream also pours itself 
along the beams around the wire-netting encirchng the play- 
ground. The chimpianzee has a special taste for aad fruit, 
which he prefers to all others ; and so he also rehshes formic 
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acid If he passes close by a board or beam covered with 
ants, he simply rolls his tongue along it and gathers them in ! 
On the beam around the wire-netting he could not pursue 
this primitive method, as the ant-stream was outside the 
wire-netting. So, first one of our animals, then another, and 
then the whole company, began to stick twigs and straws 
out through the meshes and drew them in immediately, 
covered with ants, which were promptly devoured. The 
second time the saliva adhenng to the twig or straw was 
immensely helpful, as in the fervent heat of summer ants 
seek any speck of moisture, and run in crowds over the damp 
straw ; indeed, they often had this advantage the first time, 
as chimpanzees generally lick the tip of a stick or blade of 
grass before using it for anything, just as some people do 
pencils. There can be no doubt whatever as to the meanmg 
of the animal’s procedure in this matter. They allow one 
to observe them at the closest quarters, their attention being 
entirely absorbed by the procession of ants. The straws are 
held for some seconds motionless amid the densest throng 
of insects, and when they are swiftly hfted to the mouth 
and pulled out again, not one ant remains on them. Nor is 
anything spat out, as is invariably the case when there is an 
unpleasant taste, e g., when medicine is smuggled into the 
food Probably the " play spint ” was as strong and stronger 
here than the special rehsh for ants , for there were enough 
places available where they could be enjoyed with one flick 
of the tongue, and, when " fashion ” had taken a different 
turn, the most profuse hordes of ants were simply ignored. 
But while the fashion lasted, all our ammals were to be seen, 
squatting side by side along the ants’ pathway, each armed 
with straw or twigs hke anglers on a nver’s bank. 

From time to time the use of sticks for digging becomes 
the fashion. Probably the only incentive necessary here 
is a stick with which the ground can be prodded. Digging 
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gives more pleasure when the ground is damp than dry, and, 
when once begun, is carried on with enthusiasm and endurance 
till the place is full of big holes. The chimpanzee holds 
the digging stick in a variety of ways ; he by no means hmits 
himself to the use of his hands, but, in hard soil, he thrusts 
downwards, using his great muscular development in nape 
and mouth, gripping the stick between his teeth. Later on, 
the foot was used ]ust as often ; the sole, which is extra- 
ordinanly tough and insensitive, is pressed hard against one 
end of a stick held diagonally in both hands, and dnves it into 
the earth This was not an occasional or accidental method : 
Tschego nearly always dug thus The use of the foot as a 
hand — grasping the stick with the big toe — ^was much rarer. 
As will be reahzed, we are here very far on the way to the 
" digging-stick " known to our ethnologists.* But this 
resemblance becomes more suggestive, when we take mto 
consideration the fact that, before the " diggmg-stick ” 
fashion first appeared, the apes had long been in the habit 
of digging and scraping up roots for food, when green things 
had withered in the summer heat. They had used their 
hands first, showing great pertinacity, but when they began 
to use sticks, their progress was quicker and they could reach 
a greater depth ; so we cannot be surprised that the laying 
bare of roots became a favounte pastime Again, it was 
the oldest of the animals, Tschego, that distmguished herself 
particularly in this rooting, mainly owing to the enormous 
power of the hmbs, jaws and teeth which wielded her stick 

I do not wish to afhrm that a chimpanzee picks up a stick 
and says to himself, as it were (for speech is definitely beyond 
his powers) : " All nght, now I'm going to dig roots 1 ” But 
no observer can be in any doubt that, in the course of desultory 
diggmg, the discovery of one root is followed by the defimte 

> The foot-pressure method is not copied from ns *' Spades " are 
unknown in Tenenie 
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search for more, by digging further, because he is already 
in the habit of scraping for roots by hand, and now finds 
that the stick is both more rapid and more convenient. Chim- 
panzees frequently search for something not already to hand. 
I made several mvestigations on the locahty-memory of these 
ammals, by burying fruit before their eyes. They not only 
found the exact spot later, but they looked in the vicmity, 
digging about before and after findmg it (hke a human being, 
for about half an hour, in the hope of finding more. The 
search for something differs from the mere digging game, 
very obviously, by the concentrated and eager attention, 
the hasty scraping and rummaging in the soil, the sifting 
of loose earth, the hvely mterest shown in each other’s 
plots, etc. 

Objects which are interestmg, but unpleasant to handle, 
are forthwith approached by means of a stick. Nueva was 
once sittmg beside me before a pile of twigs, which I set 
ahght in order to observe her behaviour. She looked at the 
flames with a moderate degree of interest for a while, and 
then grabbed at them with her hand, which she at once 
hastily withdrew, only to seize a handy stick and poke it 
into the fire. 

If a mouse, a hzard, or any small creeping creature wan- 
dered on to the playground, while the chimpanzees were 
there m occupation, it became a source of excited mterest, 
but the big animals hesitated simply to capture it by a sudden 
snatch with the naked hand. It was grotesque to see the 
apes stretch their hands out with the intention of seizmg 
their prey, with fingers pomted, and then, at once, draw 
back quickly. A firm gnp of small rapidly-moving animals 
or reptiles seems as impossible to them as to many people 
among the human race. Every movement of the poor fugitive 
is followed by nervous gestures, half of fear and half of defence. 
We human beings, in a similar case, automatically project 
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our elbow, probably because the unpleasant “ tickling ” 
sensation of touching the creatures would be less perceptible 
there than on the hand. Tschego does just the same. One 
start forward on the part of the lizard — ^who habitually 
moves in small runs — ^is enough to make the great ape jump 
and shrink, with a defensive forward thrust of her elbow, 
while her eyes close as though to ward off a blow. Of course, 
here too, a little stick is much better than the elbow, for the 
ape can poke about with it, and, in deahng with these httle 
intruders, the chimpanzees always do use sticks, though in a 
very nervous manner When the victim moves quickly in 
the direction of any ape, the fumbhng stick it is true, becomes 
a weapon, and if the stranger does not succeed in escapmg, 
it IS killed after eiU, not in any spint of dehberate cruelty, 
but in sheer exatement of the pursmt and capture. Between 
the tentative taps and pokes, which they simply cannot help 
giving any new and strange object, and their automatic 
defence when the creature moves, it receives so many blows 
and thrusts that it eventually dies. 

Chimpanzees often smear themselves with excrement, 
either their own or their comrades’. Here a cunous point 
of contrast must be recorded. I have only observed one 
of this species who did not take to coprophagy dunng cap- 
tivity (Koko, to wit). Nevertheless, if one of them steps 
in excrement, the foot cannot as a rule tread properly after — 
as would also be the case with us. The creature limps off 
till it finds an opportunity of cleansing itself, and that by 
preference not vnth its hands (though it may, a few imnutes 
before, have lifted similar filth to its mouth, and refused to 
leave go, even when it was given sharp blows on the hand), 
but with twigs, rags, or pieces of pajier . As the ape 's behaviour 
and expression are plainly indicative of discomfort, there is no 
doubt that filth on the surface of tts body is disagreeable to it. 
This always happens when the body is soiled in any way. 
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The naked hand is not used to remove it, but it is rubbed 
with rags, etc., or against the wall, or the ground^ 

Such irrationalities and inconsistencies also appear very 
frequently when we study ethnology. In considenng these 
cases we must be extremely wary of all strictly intellectuahst 
interpretation of customs and institutions where there is any 
strong emotional content or background. The repulsive 
example quoted from the psychology of anthropoids is only 
a very vivid instance of the possibihty and persistence of 
behaviour logically contradictory for the observer. 

I had an excellent opportumty of observing the rapidity 
and ease with which chimpanzees have recourse to sticks, 
when they cannot well tackle any object, when, on the first 
occasion of their fives — at least as far as we can judge — they 
were brought into touch with high-power electncity. One 
pole of an induction coil was fastened into a wire basket full 
of fruit, suspiended from the roof, the other was connected 
vnth a wire-nettmg on the ground I have never seen, in 
such a short space of time, so many human reactions and 
expressive movements on the part of the chimpanzees. The 
starting back at the first shock, the cry of surprise, the cautious 
second attempt with constant jerks backwards, long before 
there is any possibility of the current passing through their 
body ; the violent wagging of the hand in the air, especially 
after a strong shock, which exactly resembled the behaviour 
of a human being who has inadvertently touched a hot stove . 
these successive reactions to observe how many of our auto- 
* To speak more generally, the outer surface of the body is treated 
with implements by preference If water or oil are poured on an ape, 
it will rub ofi the moisture against a wall, the trunk of a tree, or (by 
preference) will wipe itself with straw, or a piece of paper Bloixl from 
wounds IS wiped off in the same manner , one can often see them 
dabbing at it with leaves, which are generally moistened with saliva, 
or touching it with straws After Tschego had attained maturity, it 
was patent that, on the occasion of every menstrual period, she dabbed 
at the blood with paper and rags, to wipe it off When the skin or an 
inaccessible shoulder-blade itches, a stone or potsherd is used to rub 
and scratch the place 



Bi THE MENTALITY OF APES 

iiutic responses must have been formed in the dark ages, in 
which the primates ongmated. 

As in the case of Tschego and the lizard (see above) the 
chimpanzees of many thousands of year ago, must have 
leapt back from the touch of any stinging animal or insect, 
with the same gestures and reactions as we humans from a 
high-power electnc current. Possibly, further research will 
establish this also in the case of smaller speaes of apies.' 
But we should probably not find that these latter creatures 
had recourse to a stick after their first unpleasant experience, 
in order to extract the fruit without coming into direct contact 
with the dangerous object. One after the other, all our 
chimpanzees did this. And at first they succeeded, being 
armed with staves of wood. But the basket eluded them, 
as it swung to and fro on its cable Then, in their eagerness, 
the apes seized thick wires and iron bars, and, of course, 
received one electric shock after another They became 
very angry, but only Tschego, who had not given up her 
wooden stick, gave battle to the unknown. Standing at her 
full height, she belaboured the basket so long and hard that 
it whirled through the air, and finally fell down An hour 
later, the ajies were still tentatively stretching their hands 
towards the now innocuous wire-netting round the fruit, 
and drawing back before they touched it, even after having 
frequently taken some of the frmt with impimity. 

In this case the stick was obviously used as a weapon, 
for Tschego was visibly incensed and struck out bhndly — 
in strong contrast to the first careful efforts to extract the 
fnut from the wire-netting. But this use of the stick is the 
result of special circumstances. Otherwise it was only used 
aggressively in the course of " play ” — ^but that often when 
it became the fashion. 

* I do not hesitate here to " digress ", if, by doing to, 1 can give a 
more lifelike portrait of the chimpanzees. 
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In the earhest days of my time at the station, the chim- 
panzees would often approach me in a threatening manner. 
But I subsequently reahzed that none of these “ attacks ” 
was probably meant seriously. Grande, whose incalculable 
temperament was always highly exated by any new-comer 
into her surroundings, frequently advanced towards me like 
a sabre-swinging rufban, with bristling hair, blazing eyes, 
waving arms, and a stick which greatly enhanced the effect 
of this display ; but I could only have supposed that she 
actually meant to attack me, if, and while, I was still ignorant 
of the chimpanzees’ habits. The sight of any stranger would 
excite her to the point of such a demonstration, but it seemed 
to be only a “ bogey-man ” show. For it never occurs to 
her to make the game into real warfare. If she is quietly 
ignored, she waves her stick and stamps up and down for 
a bit, but finallv she gives a dab at one with her empty band, 
and gallops off ; the battle game is over. It is the same 
between ape and ape. If one of them takes a stick and 
approaches another in a belhcose manner, or hits or thrusts 
at him with it, that is certatnly mere play. If the other ammal 
should also take a stick — as happens sometiines but not 
often — and threaten, or thrust with it, that is also definitely 
play. But if a misunderstanding arises and the game becomes 
serious, the sticks are ffung to the winds, and the apes fall 
on one another with hands, feet, and teeth. It is qmte easy 
to distingmsh playful contests from real ones by the pace 
of the proceedings all through. Ihc brandishing of sticks 
is clumsy and comparatively slow, but if a chimpanzee " means 
business,” his rush is hghtmng-swift and leaves no time for 
stick-wagging. 

[When anyone on the outer side of the bars is to be annoyed 
— and it is one of the chimpanzees’ choicest pleasures to 
tease each other or third persons — ^it is done by creejung 
cautiously up to the wire, and suddenly springing against it. 
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But apparently much greater amusement is derived from 
thrusting a pointed stick at the legs, or into the body, of the 
unsuspecting victim. Grande again is mistress of this un- 
pleasing art ; spectators, dogs, and fowls are stabbed when- 
ever an opportumty occurs. Why? Only street Arabs 
who ring bells at strange front doors and then run away, or 
do other such things, can perhaps give the true answer. 

During the weeks in which this record was completed, 
it became the reignmg fashion to stab the fowls. The method 
of procedure is so charactenstic that it deserves a full de- 
scnption. I wish to state categoncally that I have observed 
all the proceedings detculed below on several distinct occasions. 
When the chimpanzees are eating their ration of bread, all 
the fowls of the neighbounng estate assemble round the bars, 
presumably because crumbs sometimes fall through the wire 
meshes. As the chimpanzees take an interest in the fowls, 
they are in the habit of taking their meal close to the bars 
and gazing at the poultry, or fnghtening them away by a 
kick against the netting. Three forms of play have developed 
out of this, which I should not have believed possible if I 
had not observed them all repeatedly with my own eyes. 

I. Between two mouthfuls of bread, a chimpanzee will 
sometimes hold his shce between the meshes of wire , a hen 
approaches to peck at the bread, but before she can do so, 
it is pulled back again. At one meal this joke will be repeated 
about fifty times. It is quite unmistakable. If one of the 
apes has no fowl in his immediate neighbourhood, he bends 
sideways with the bread in his hand and thrusts the bait 
towards one through the netting, and waits. Perhaps even 
the fowls would learn wisdom after a number of deceptions 
if at least one of the apes did not carry the game even further. 

a. Rana, the most stupid of all our chimpanzees, really 
feeds the hens mtentionally. There is no doubt about tliis 
Suddenly, in the midst of the " tantalus '* game, in which 
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she also takes part, she continues to hold out her shce, so 
that a hen can, and does, take several pecks at it in succession , 
she gazes with lazy benevolence at the fowl. As she must 
feel each peck on her hand, and directly contemplates the 
fowl, holding the bread in position for it — ^until she herself 
wants to take another bite — one can really only use the term 
" feeding the fowls.” Some persons regard all the higher 
animals, and especiall}' the anthropoids, with a certain sus- 
picion and irritation ; they may be pleased to learn that 
Rana's behaviour was a form of " play,” and not of dehberate 
altruism, that it did not occur very frequently, and now is 
being displaced by a further modification.^ 

3. This third game is as follows • the fowl is attracted 
to the bars with a shce of bread, but m the very moment 
when she is about to peck it, the free hand of the same chim- 
panzee (or of another beside him) thrusts a stick or — even 
worse — a strong pointed wire into her feathered body. When 
two chimpanzees take part in this (one as baiter and one as 
thruster) there has certainly been no previous agreement 
between them , arcumstances decree that the momentary 
activity of each happens to suit the other ; they reahze it 
and continue their " collusion."] 

The habit of thrusting and hitting with sticks frequently 
develops into thromng them. In moments of great ]oy, 
e.g. when very good food has been provided, one animal 
often seizes another (or a human being, if present), shakes 

* NoU added after this report had been completed The procedure was 
observed again It occurred as has been described above, only that 
first Sultan and then Tercera were seen to take slices of bread, throw 
them to the fowls, and then eagerly watch them feed The act of throw- 
ing here was quite different from that descnbed below (aggressive 
throwing) instead of hurbng with menacing gestures, a quiet strewing 
of the bread, while contemplating the fowls with fixed attention I 
repeat that I was not prepared for anything of this kind But there 
cannot be the least ambiguity about the facts or the nature of the 
'* game " It was not played with any food except the rather indifferent 
bread 1 have descnbed elsewhere (see Appendix) how the chimpanzees 
sometimes shared their food with one another 
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him in his exatement, pretends to bite him, etc. In such 
cases Chica loves to take a stick and fling it vehemently at 
Tschego’s ample back. This frequently happens in play 
For some time Chica was in the habit of creeping up behind 
one of her companions as they sat qmetly at rest — ^it was 
generally Tschego — armed with her stick, hurling it from 
the closest quarters, and then taking to flight. In addition 
to sticks, she used rolls of wire-netting, tins which lay among 
the refuse, handfuls of sand, and with special zest, stones 
of the most vaned size and weight A few da5re after we 
had taken over the station. Tercera chmbed up one of the 
roof poles, armed with a stone, and aimed so well at one of 
the strange intruders that she narrowly missed his head. 
At that time, however, the throwing was far from expert , 
as with human children, it took some time to attain the right 
co-ordination of eye and hand, and Tercera especially generally 
imssed her aim by a wide margin and often lost gnp of her 
missile before she meant to do so. In the summer of 1915 
stone-throwing became so much the ruhng fashion that I 
have sometimes coimted more than ten throws in the course 
of one quarter of an hour, most, it is true, by the same animal, 
the g3mmastic expert, Chica, who learnt to aim excellently, 
and expressed her skill vrith equal dehght against her fellow- 
apes and us. Others, again, did little or no stone-throwing 
I have never seen Tschego do so, although she was a dangerous 
creature (owing to her size and strength) and could only be 
punished by us, if she bit or otherwise offended, by having 
stones thrown at her But instead of flinging these missiles 
back at us, she seized them, and bit them viciously.* 

The smaller apes were also of necessity driven back by 
throwing stones, when they could not otherwise be reached 

* When the chimpanzee expects a stone to be thrown at him, he holds 
his arms over his head and turns his back This protective attitude of 
the arms also follows any unexpected or terrifying noise, as of rockets 
or gun shots 
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as, for instance, when they broke ont through a hole in the 
roof : but we took care not to hit them, only to frighten 
them. This consideration had the result that Chica collected 
the stones and returned them, with emphasis and aim. For, 
unlike the usage of sticks in thrustmg and hitting, the throwing 
of stones tends to appear among chimpanzees as a form of 
attack, under the influence of rage. And, hke ourselves, 
the chimpanzee does not only throw stones at objects that 
he can actually hit, but equally, for instance, at the bars, 
when a scolding human or a growhng dog stand at the other 
side of them His greatest urge at the moment, that is, 
to expend his accumulated rage m the direction of the offender, 
is thus gratified 

As we were sometimes compelled to throw stones at the 
chimpanzees, it is qmte possible that our action may have 
influenced them in the same direction. But it would be a 
mistake to assume that the creatures were influenced by 
our action alone. In order to have a correct and adequate 
idea of the chimpanzee’s use of tools, we must take into 
consideration the followmg cases. 

Tschego did not throw stones. But when she was scolded, 
we could sometimes observe her stamping mdignantly to 
and fro, throwing her head backwards and forwards, and 
not only shakmg and clawmg with her long arms in the direc- 
tion of the scolder, but also seizing handfuls of grass and 
herbs, and tearing at them till the bits were strewn round 
her. If she had her blanket with her, she dashed it funously 
on the ground, but always these gesticulations both physically 
and psychically, were partially directed towards the enemy, 
as were also the manipulations of the grass and herbs. One 
could not jret exactly use the terms “ throw at ” or “ stnke 
at ”, but the creature was obviously approaching the use 
of a weapon. The exatement which expresses itself by 
throwing and hitting the movable objects in the ape’s vicinity 
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has naturally a tendency towards and against the object of 
anger. But I think it highly improbable that these forms 
of expression of anger are mfluenced by the contact with 
human beings. In such a state of priimtive emotional exate- 
ment, all not inherent to the chimpanzee's nature is certainly 
completely discarded. The stone-throwing by the younger 
apes, which we had occasion to experience at first, also looked 
more hke an explosion of anger than a dehberate attack 
with a weapon. It is quite in keeping that this explosion 
should be in the direction of the stranger : he is the " object 
of emotion 

Violent anger is however not the best medium for the 
observation of the very general behaviour here discussed 
Weaker emotions, of longer duration than passmg fits of 
wrath, are better able to evolve all their latent possibihties. 

A chimpanzee was locked up alone in the cage. His com- 
panions did not come immediately to embrace and comfort 
him through the apertures of window and grating, in response 
to his howls and whimpers. He stretched his arms implor- 
ingly towards them, and, as they did not yet respond, he 
stuffed straw, his blanket, anythmg he could fiud between 
the bars or waved it in the air but always in the direction of 
his mates. Finally, in the extreme of distress, he threw one 
of his available pieces of property after the other towards 
the objects of his grief and longing. 

Sultan was isolated and had to fast a little in the interests 
of science. He sat moaning in his prison while the rest 
devoured their food. Presently he concentrated his laments 
and entreaties on Tschego, who squatted near him, armed 
with a huge bunch of bananas, and who. on other occasions, 
had risen and approached to share her superfluous goods 
with him He howled and held out his arms towards her. 

> Since then (in 1916) I have observed aU shades of explosive actions 
with vanoua implements up to complete armed attack on an enemy m a 
small, but very hvely, young orang-outang female. 
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She turned her back on him and he began to ]ump up and 
down and scratch his head. Still she did not come. He 
knocked upon the wall and the ground outside his cage, 
stretchmg his body towards her as far as he could reach. 
Finally, he caught up turf and straws, and angled in the air 
towards her, and then pebbles which he threw, not to hit her, 
but towards her, so that they fell near her 

Fruit had been placed outside the bars, as in many other 
experiments. But Sultan had no stick of sufficient length. 
He grasped vamly at the bananas and only rehnquished 
this vain attempt after some time His hunger increased , 
he seized twigs and pushed them towards his coveted pnze , 
finally, he threw twigs, pebbles, blades of grass, and all avail- 
able movable objects at the fruit, uttering plaintive cnes 
the while 

In all three cases the animal does not by any means neces- 
sanly, or even generally, end by a burst of helpless fury. 
The creatures are not angry, but full of yeammg and desire 

Accordingly, a wish or urge directed somewhere m spau 
and long unfulfilled, does inspire actions directed towards 
its object, with httle attention to practical utihty. Certainly 
Tschego might have been moved by Sultan’s behaviour, but 
as an unattainable fruit is treated in the same way as Tschego, 
a purely utilitarian mterpretation will not suffice. It follows 
that, under the influence of strong, unsatisfied emotion, the 
ammal must do something in the spatial direction in which 
the object of his emotion is situated. He must somehow get 
into touch with this objective, even if not practically, must 
do something, even if it is only to hurl the movables in his 
cage towards it. All emotions directed towards objects in 
space have the same quahty (cf. above anger) ^ It is not 

* In fear, as is well-known, the direction of action turns definitely 
right about 180*. Many animals will rush along terrified directly in 
front of a motor, as if ttiey had to fefilow hnes of force, when a slight 
swerve to right or left would save them. 
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the place here to show how human children show the same 
reactions, and adults too, when habitual inhibitions yield to 
extreme emotion. 

Chimpanzees make nests from early infancy onwards. 
The full-grown female, Tschego, did the best and most re- 
markable work m this hue. If, in the evemng, she found 
straw heaped in a pile on her sleeping-board, she would sit 
on it, bend a handful slantwise from the edge towards the 
inside, and seat herself, or at least put her foot, on the twisted 
end ; she would go on m this, working all round until she 
had formed a nest something hke a stork’s. The blanket 
was often roughly woven mto it, though rather used as a 
cover on cold days The nests which the young animals 
make are much more untidy and loose , and there is usually 
no turning down of the edge If, on any occasion, they 
take a httle more trouble, their movements dunng the pre- 
paration of the nest are exactly hke Tschego ’s and these by 
no means depend on the matenal used ^ Nests are often 
built dunng the day for fun, or at least are sketched out , 
a great many different matenals, such as straw, grass, branches, 
rags, ropes, even wires are collected and used, not when a 
nest IS needed, but the shapes are suggested when the matenal 
IS available. It may be noted, for instance, that loose green 
food, whether twigs growmg near the ammals, or brought to 
them already cut for them to eat, is diverted on its way to 
their mouth and laid down, as it were, as the begmiung of a 
nest. It cannot be said that this looks very intelhgent : one 
IS even remmded sometimes of some stupid habits of the 
chimpanzees described later, or of " fixed ideas ” in human 
beings. In any case the behaviour of the same animals is 
quite different when they are clearly solving a problem. If 

* The httle ones can only have seen Tschego building a nest at the 
beginning, and then on rare occasions, when they had no o p portunity of 
mutating her 1 am of the opinion that they do not need an example 
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the material under consideration is an)rthing like stalks or 
twigs and if there is httle of it. then we are confronted with 
the strange phenomenon that, whatever the circumstances, 
the first thing is never to make even a scanty support for the 
body to squat on, but to create a nng round the ammal ; 
this is always done first, and if there is not enough material, 
then the nng is the only thing that is made. The chimpanzee 
then sits contentedly in his meagre circle, without touching 
it at all, and, if one did not know that this was a rudimentary 
nest, one rmght think that the animal was forming a geo- 
metncal pattern for its own sake. If a tree with fohage be 
set up m the ammals’ playground, after a few moments the 
nest-making begins by bending in the branches, and pressing 
them down with the weight of the body (compare the above), 
as necessanly as a chemical reaction. Koko, the tiny one, 
who had been away from Africa and the example of other 
chimpanzees for months, when he could yet hardly cbmb a 
tree, would still, when three metres up, bend down the branches 
and begm building a nest at once. Thus, in this case, we 
may speak of the manifestation of a special and elaborated 
" instinct ”, whilst chimpanzees do not, as a rule, show many 
other signs of behaviour which could be called by the ’name 
of this utterly unexplained nddle.* In any case this is not 
the speaes of ammal on which to begm such mvestigations. 

They are fond of carrying quite widely different objects 
about on the body in one way or another. Almost daily 
the ammals can be seen walkmg about with a rope, a bit 
of rag, a blade of grass or a twig on their shoulders. If 
Tschego was given a metal chain, she would put it round 
her neck immediately. Bushes and brambles are often 
carried about in considerable quantities spread over the 

* Birth and the care of sucklmge in chimpanzees has been but recently 
investigated (See d Prmss Ah d Wus , 1921 ) 
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whole back. In addition, string and pieces of rag are to be 
seen hanging in long strings over their shoulders to the ground 
from both sides of the neck. Tercera also has strings running 
round the back of her head and over her ears, so that they 
dangle down both sides of her face If these things keep 
on falling down, they hold them in their teeth or squeezed 
imder their chin, but, whichever way it may be, they must 
have them danghng Sultan once got into the habit of carry- 
ing about empty preserve-tins, by taking the side that was 
open between his teeth Chica, the sturdy, at one time 
took a fancy to carrying heavy stones about on her back ; 
she began with four full pounds and soon reached a ponderous 
block of lava weighing mne pounds. 

The meaning of these things can be seen clearly in the 
circumstances and behaviour of the animals. They play, 
not only with the things they have hanging round them- 
sel\es, but, a.s a rule, with other animals’ also, and their 
pleasure then is visibly increased by draping things round 
themselves It is true that one often sees an ape walking 
about alone and yet draped, but, even under these circum- 
stances he is mostly impishly self-important or audacious, 
as on the occasion when a decorated chimpanzee, with all 
signs of being in the best of tempers, will strut about among 
his companions or advance upon them menaangly. The 
adult female, Tschego, was often thus festooned when she 
trotted round m a arcle with several of the smaller animals, 
quite at case, tossing her head up and down, her mouth wide 
open, and, unlike the occasions when she was prepaiing to 
attack, all her muscles relaxed. That the whole company 
was playing could not be doubted by anyone seemg them, 
marching in a circle, one behmd the other, the big animal 
stamping its foot violently at every step, or every other step,^ 

' Tliat Tschego begins to elaborate the march rhythmically when 
playing in a circle is certain, as also the fact that in other cases she cares 
more for the form of the movements of the body, while rhythm oixupies 
a secondary place. 
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and the others exaggeratedly accentuating the marching 
movements. At the time of this fashion, Sultan also used 
to carry his tin pot chiefly in his mouth, whenever he went, 
in a playfully threatemng attitude, towards one of his com- 
pamons or towards spectators on the other side of the bars. 

[I observed an example, one evening, in which there was 
no sign of mirth and play, when Tschego, who had not been 
brought to her resting-place at the usual hour, had to 
remain outside by herself, while it was getting darker and 
colder. She began to build a nest as a matter of course, 
but ever and again would feel uncomfortable and lope about 
the ground uneasily , Anally she carefully ])icked up every- 
thing she could find in the way of dry leaves, twigs, etc , 
and put it on her back All the time she was in the worst 
of tempers *] 

No observer can escape the impression that, apart from 
Sultan’s tin pot and Chica’s athletic block of stone, which 
leave strong room for doubt, the objects hanging about the 
body serve the function of adornment in the widest sense. 
The trotting-about of the apes with objects hanging round 
them not only looks funny, it also seems to give them a naive 
pleasure. Naturally we can scarcely assume that apes have 
a visual image of what they look like when dressed up hke 
this, and I have never observed their frequent use of reflecting 
surfaces as in any way connected with their adornment ; but 
it IS very likely that pnmitive adornment hke this takes no 
account of external effect — I do not give the chimpanzees 
credit for that — ^but is based entirely on the extraordinary 
heightened bodily consciousness of the animal. It is a feehng 
of stateliness and pnde, feelings, indeed, which occur also 
in human beings when they decorate themselves with sashes 
or long tassels knockmg against their legs We raise our 

* Cf also Appendix , Reichenow, Natunmssensch IX, p 73 seqq , 
1921 
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own opinion of ourselves by self-contemplation in front of 
mirrors, but the enjoyment of our splendour is not dependent 
on the looking-glass, on visual images of our looks, or on any 
other visual impression , when anything moves wtth our bodies, 
we feel richer and more stalely.^ 

[Sultan, with his tin box in his mouth, often utters dark 
soimds, when he comes up towards other animals or men, 
sounds which echo still more hollowly in the empty box 
If any doubt remains here that the acoustic effect of the 
box was noticed, and then used on purpose, it certainly must 
have considerable significance if some of the ammals, in a 
state of excitement, will drag boxes, tin dnims, and so forth, 
behind them on the floor, and rattle them tremendously 
when runmng up against any person, or even a wall (cf , for 
instance, p. 47). Grande, in particular, does this In all 
sorts of circumstances, but sometimes without any apparent 
reason at all, she will put herself into quite a temfic state of 
excitement ; she gets up, her long fine hair streaimng in all 
directions, so that she looks hke a black powder-puff, seizes 
the box or the tin in her hand, stamps from one leg to the 
other with ghttenng eyes, and bent forward a httle, setting 
her arms, and possibly the instrument also, rhythmically 
a-swing, and, after sufficient preparation, suddenly rages at 
other animals, men or walls If the animal is walked over, 
the man has stepped aside, or the wooden wall has received 
a thundering kick, then her bnsthng fur settles down and her 
fury is spent In this case the noise most certainly has some 
meaning ; for the same animal, when pretending to be cruel 
or terrible (in reahty Grande is the most kind-hearted of 
souls), stamps loudly on a box, or, on the other hand, one 
can enrage her tremendously by making any noise, espeaally 

> H Lotze, Mtkrokosmos, treats of similar points, only he talks of a 
top-hat, which the chimpanzees would certainly also make use of with 
joy 
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by dninuning on a box. As a matter of fact, the others will 
often get similarly enraged, but their fury never takes so 
dramatic a course as Grande’s , she, at her best, would rush 
along, hair bristling, arms ngidly stretched out hke a ship 
in full sail , she could succeed, in this guise, in givmg a real 
shock to inexperienced observers (compare p. 86).] 

A thing very probably related to this ornamentation is 
the carrying of all sorts of things between the lower abdomen 
and the upper thigh. The apes not only keep food there, 
when they need their hands for chmbing or have too much 
to carry, but also, for no particular reason, pieces of wood, 
stones, rags, and all kmds of objects, which may give pleasure 
to the ammals. Tschego, in particular, ran about for whole 
days with an object wedged in this spot which she never let 
go, even when she sat down to rest. Once, it was a red rag 
which she would not remove from her lap, another time, a 
round stone pobshed to smoothness by the sea Once I gave 
her a photograph to see what she would do , she looked at it 
for a while, felt it all over with her big fingers, and then put it 
in her “ trouser-pocket Once a thmg is put there, it is 
hard to get it again For instance, the animal looked after 
the smooth stone most carefully ; if she had squatted on the 
floor, she would press it firmly and carefuUy when she got 
up to change her place , on sitting down again, she would feel 
it and turn it round ; on no pretext could you get the stone 
away, and in the evening she took it to her room and her 
nest. 

To say that a game is again in hand does not altogether 
cover this case. For it is noteworthy that the region of the 
lap in a chimpanzee often signifies much more than the geo- 
mdrxcal centre of the body, although the sex organs (in the 
female at least, and therefore in Tschego) arc placed towards 
the back, so that they form more the termination of the back 


• Cf Appendix, p 325. 
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than part of the lap. When, for instance, a small animal 
greets Tschego, it generally (there are a few other forms of 
salutation) puts its hand in the bigger ammal’s lap ; if the 
movement of the arm does not go so far, Tschego, when in a 
good mood, and particularly when it is her fnend Grande, 
will take the hand of the other animal, press it to her lap, or 
there pat it amicably. She will do exactly the same to us 
when she is feehng amiable, that is, she will press our hand 
agamst just that spot between her upper thigh and lower 
abdomen where she keeps wedged her precious objects. She 
herself, as a greeting, will put her huge hand to the other 
ammal’s lap or between their legs and she is mchned to extend 
this greeting even to men. 

To see anything nasty in this habit, is to mistake the en- 
tirely innocent character of these ammals. The ammals 
in the zoological gardens, I am told, sometimes behave in 
a very ugly manner , the chimpanzees of the station are, 
without doubt, very dirty creatures in the usual sense, m 
spite of the care that they devote to each other’s bodies, and 
are certainly very greatly “ coprophagous ”, but their sex- 
cleanhness could scarcely be greater , I have only seen httle 
Koko, while hopping about in a fury, but on no other occasion, 
happen to masturbate in a manner w'hich must have ongmated 
accidentally under these circumstances 

To this remarkable part of his body, then, its inmost sjxit, 
so to speak, when the chimpanzee squats in his usual negro 
fashion, does he clutch his property, and it is quaint to see 
how even the oldest ammal, and the most difficult to influence, 
will always keep there any valuable he possesses, particularly 
rags and the hke. 

Once, when lumps of white clay were brought to the play- 
ground, the ammals gradually began to pamt, without any 
stimulation, and whenever afterwards they again got clay, 
the same game would begin. At first the chimpanzees licked 
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the unknown stuff , very hkely they wanted to see how jt 
tasted. The result being unsatisfactory, as usual in similar 
cases they wiped their protrudmg hps on the nearest object 
they could find, and, of course, made it white. But, after 
a while, the painting of beams, iron bars, and walls, grew to 
be qiute a game on its own ; the animals would seize the clay 
with their hps, sometimes crush it into paste in their mouths, 
moistening it, and would then apply the mixture, make fresh 
pamt, and daub again, and so on. Thepotnt »s the painting, not 
the chewing of the clay , for the painter himself, and the rest 
of them, when not too much occupied with their own affairs, 
are most interested in the result Soon, as is to be expected, 
the chimpanzees stop using their hps as paint-brushes and, 
taking the lumps of clay in their hands, whitewash their 
objects much more quickly and hrmly Of course, they have 
not yet achieved more than big white blobs, or, when par- 
ticularly energetic, getting a whole beam-surface whitened. 
Later on the ammals should have been given other colours. 
Once Tschego very patiently painted her legs all over, but on 
her dark fur the effect was not satisfactory 

Through this moistenmg and pamting, the animal’s whole 
mouth, of course, soon becomes white But while, when 
decked with all sorts of adornments, the ammals become 
playfully self-important and pleased with themselves, when 
their faces are whitened, they behave exactly as usual , so 
that the white face is a mere by-product of the animal's 
activity which it very hkely does not realize itself. 

The chimpanzee’s methods of dealing with external objects 
has been sufficiently desenbed for the present ; a few obser- 
vations relative to plaiting, the use of keys, their behaviour 
with reflecting surfaces, are given in another connexion. 
Ethnologists will seize immediately upon what is of interest 
for them without further emphasis 
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In all intelligence tests of the kind applied here, one circum- 
stance IS always repeated : if one stnglepart of the “ solutions ” 
in the proceedings we have discussed (e,g. the begiiming) 
be considered by itself and without any relation to the re- 
maining parts, it represents behaviour which, in the face 
of the task, i e. the attaining of the objective, seems to be 
either quite irrelevant or else to lead in the opposite direction. 
It is only when we consider the whole course of the solution (or, 
as later, at least considerable sections instead of those parts) 
that this whole seems to have some significance, and each 
of the parts previously isolated takes on a meamng as a part 
of thts whole, 

[Only for one section is this not true, namely, the last, 
in which each time, as a result of all the preceding acts, the 
objective is merely grabbed. This section, of course, has 
significance even when considered alone ] 

The above is not philosophy, it is not even a theory of 
the actual proceedings, but a simple statement with which 
anyone must agree who distuigmshes between “ sigmficant 
in relation to a task ” and " non-significant ", or " meaning- 
less ”, and who will consider examples objectively. 

When a man or an animal takes a roundabout way (in 
the ordinary sense of the word) to his objective the beginning 
— considered by itself only and regardless of the further 
course of the experiment — contains at least one component 
which must seem irrelevant ; tn very indirect routes there are 
oo 
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usually some parts of the way which, when considered alone, 
seem in contradiction to the purpose of the task, because they 
lead away from the goal. If the subdivision in thought be 
dropped, the whole detour, and each part of it considered 
as a part of the whole becomes full of meaning in that ex- 
periment. 

If, with the aid of a stick, I fetch an objective, otherwise 
unattainable, the same apphes. The act of picking up the 
stick lying near me, considered separately, and without 
reference to the other part of the performance, the use of 
the stick as an implement, is quite irrelevant in relation to 
the objective. It does not, keeping always of course this 
supposed isolation in mind, bring me any nearer to my objec- 
tive, and is, therefore, meaningless m this situation But, 
on the other hand, considered as part of the total proceeding, 
it has the significance of a necessary part of a meamngful 
whole 

The same reflections applied to other ‘‘ indirect waj's “ 
(used figuratively) illustrate the same circumstances, and 
that is why we call them all " indirect ways ”. 

Thus matters stand from the point of view of a purely 
objective consideration. How the chimpanzee arnves at 
his actual solutions in such cases is another question, which 
we cannot investigate until later. But the purpose of all 
further experiments is to set up situations in which the possible 
solution becomes more complicated Thus the objective 
consideration of the course of the experiment in parts will 
show up, ever more clearly and in greater number, sections 
which, taken separately, are meaningless in relation to the task, 
but which become significant again, when they are considered 
as a part of the whole. How does the chimpanzee behave in 
such situations ? 

One group of such cases, which will be considered in what 
follows, we characterize by the phrase *' making of imple- 
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ments For practical reasons this name is here used in a 
wider sense ; that is to say. every subsidiary action which 
treats an implement, which does not for the moment exactly 
fit the situation, in such a way that it may be utihzed, is 
considered as the " making of implements This pre- 
hminary treatment, of whatever kind, forms the new con- 
stituent which, when isolated, has no relation at all to the 
goal, but which becomes significant as soon as it is considered 
with the rest of the proceeding, in particular the “ utiUzation 
of the implement 


(I) 

It seems to be only a weak indication of such auxihary 
action when Chica, chasing another animal in mock fight, 
sees a stone, wants to pick it up, and when it does not im- 
mediately come away from the ground, scratches and drags 
it until it becomes loose , in the same instant she is on the 
chase again behind her adversary, and throws the stone at 
him 

A more important performance, which took place several 
times afterwards, was observed by Teuber (my predecessor 
at the station) . Sultan grabs at objects behind the bars 
and cannot reach them with his arm , he thereupon walks 
about searchingly, finally turns to a shoe-scraper, made of 
iron bars in a wooden frame, and manipulates it until he has 
pulled out one of the iron bars , with this he runs imme- 
diately to his real objective, at a distance of about ten metres, 
and draws it towards him. 

[In this case it is pretty clear that the whole proceeding, 
part by part, contains several constituents which are mean- 
ingless when isolated, (i) Instead of keeping to his ob- 
jective, Sultan goes away from it ; this is quite senseless 
when taken by itself. (2) He breaks up one of the station's 
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iron shoe-scrapers, and this, taken by itself, has nothing 
whatever to do with his objective. 

However, some additional remarks must be made about 
these two instances, in their actual occurrence : (i) The 
ammal by no means stndes away from the objective in the 
free, careless way which we are used to, in him and the others 
at times when they are seeking nothmg, but goes away hke 
someone who has a task before him. And here again, I wish 
to warn against anyone speaking of " anthropomorphism ”, 
of " reading into ” the animals, etc . . where there is not 

the least ground for such reproaches. I merely ask whether 
there is not a difference of behaviour between jieople strolhng 
about idly, and people lookmg for the nearest chemist’s shop, 
or for any lost object > Of course their behaviour is different. 
Whether we can exactly analyze our total impression in both 
cases, has nothing whatever to do with the case. Now all 
I wish to state is that the two general impressions that are 
contrasted here occur tn chimpanzees, exactly as tn man , 
and it is these “ impressions ”, which are not at all " some- 
thing that has been read into ” the chimpanzees, but which 
belong to the elementary phenomenology of their behaviour, 
that are meant when we say, for instance, " Sultan trotted 
about gaily ” or " he went over the ground looking for some- 
thing ”. If this is an anthropomorphism, so then is this 
sentence ; " Chimpanzees have the same tooth formula as 
man ”. So as to leave no doubt whatever as to the meaning 
of the expression . “ Walking about searchmgly ”, I should 
hke to add, that nothing is said therein as to the “ conscious- 
ness ” of the animal, but only as to his " behaviour ”. ( 2 ) 
While occupied with the shoe-scraper, Sultan’s activity is 
concentrated exclusively on loosening one of its iron bars , 
but even when described more precisely thus, this action 
remains irrelevant with reference to the real purpose as long as 
it IS considered in isolation. 
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At the time when Koko did not know any longer how to 
use his box (cf, p 43), he came once to the same proceeding as 
Sultan, when the objective was hanging high up on the wall 
Four metres away m front of the door was a shoe-scraper, 
exactly like the one mentioned. Alter a long look at the 
box, which did not lead to his making use of it, Koko turned 
away, espied the shoe-scraper, ran towards it, and began 
to puU at it with all his imght, until the nails with which it 
was fastened to the ground, finally gave way Satisfied, he 
then dragged the heavy board towards the objective. But 
he was startled on the way by a whistle near by, and dropjied 
his burden, so that one could not say what would have hap- 
pened further But soon after, he again turned towards 
the board, stood on one of the edges running lengthways, and 
pulled and shook the iron staves as hard as he could, probably 
to tear them ofi , but as he was too weak, and also did not 
set about his task very effiaently, he had finaUy to stop his 
efforts,] 

(17.2 1914) Beyond some bars, out of arm’s reach, hes 
an objective ; on this side, in the background of the expen- 
ment-room, is placed a sawed off castor-oil bush, whose 
branches can be easily broken off. It is impossible to squeeze 
the tree through the raihngs, on account of its awkward 
shape ; besides, only one of the bigger apes could drag it as 
far as the bars. Sultan is let in, does not immediately see 
the objective, and, looking about him indifferently, sucks 
one of the branches of the tree But, his attention having 
been drawn to the objective, he approaches the bars, glances 
outside, the next moment turns round, goes straight to the 
tree, seizes a thin slender branch, breaks it off with a sharp 
jerk, runs back to the bars, and attains the objective. From 
the turning round upon the tree up to the grasping of the 
fruit with the broken-off branch, is one smgle quick chain of 
action, without the least "hiatus,” and without the slightest 
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movement that does not, objectively considered, fit into the 

solution described. 

At a repetition soon after, things did not go so smoothly, 
but that was not Sultan’s fault. The branch was taken 
away in Sultan’s absence, a new objective put down, and 
Sultan again admitted He at once broke off another branch, 
but tried in vain to reach the objective with it , for the 
branch, when the tree was sawn, had been bent in the middle. 
He pulled it back through the raihngs, bit through it at the 
bend and continued to work with the other half, but in vain, 
for now the implement was too short. 

[In connexion with the biting through of the branch where 
it is bent, it should be added that all the small animals con- 
sidered it a game to poke about with straws in holes and the 
joints of walls , the feeble straws kept on getting bent during 
this performance, and the animals kept on biting them off 
to make them of use again, until eventually they became too 
short altogether In the experiment, the biting off at the 
bend is both correct and mcorrect ; correct because the half 
IS really a better " stick ” in the functional sense, tncorrest 
because, even without being bitten off, one half would have 
served its purpose as an implement, had it been long enough.] 

For adult man with his mechanized methods of solution, 
proof IS sometimes needed, as here, that an action was a real 
achievement, not something self-evident ; that the breaking 
off a branch from a whole tree, for instance, is an achievement 
over and above the simple use of a stick, is shown at once 
by ammals less gifted than Sultan, even when they under- 
stand the use of sticks beforehand. 

Grande was tested the same day. She stretches out her 
arm to get hold of the objective, but all her efforts are in 
vain , she cannot reach it. Finally she steps back from 
the bars, wanders slowly through the room, and squats close 
to the tree, chewing its branches for a while indolently In 
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spite of her “ landing at the tree ” thus and chewing at it, 
we do not get the impression that it has an3dhing to do with 
the objective, which is no longer noticed. After waiting for 
a long time, dunng which no sign of a solution is given, the 
test IS abandoned. I might mention the fact that Grande 
is older and much stronger than Sultan, so that she could 
have broken off a branch with the greatest ease. 

Four months later (16 6) the expenment is repeated , she 
has meanwhile become very much more accustomed to the 
use of sticks. The tree, consisting of three strong branches 
(without twigs) growing out of a thick trunk, is at the very 
back of the room, as far away as possible from the raihngs, 
and therefore from the objective (about five metres) Grande 
first of all tnes to pull out from its metal nngs an iron bar 
which is attached to a door of the room, as a temporary bolt. 
As her efforts do not meet with success, she looks about the 
room, lets her glance rest for a while on the tree, but looks 
away from it agam, and then spies a strip of cloth quite close 
to the bars , this she seizes and makes attempts to whisk the 
objective to her (compare above, p, 34) When the cloth is 
taken away from her, she rattles the iron bar again and, as 
It does not loosen, she looks round the whole room, and 
especially at the tree in the background , she sees a stone 
on the floor, cames it to the bars and endeavours — ^in vain — 
to squeeze it through them , obviously it is meant to take 
the place of a stick. After a further glance back, she at last 
marches toward the tree, lemis with one hand on the wall, 
puts the other one, and one foot, against the branch furthest 
to the front, with one jerk breaks it off, refurns at once to 
the bars and attains her objective. In explanation wr nust 
add : the black iron bar, although actually much more firmly 
affixed to the door than are the branches to the tree, yet 
stands out vtsually better from the wooden door, as a separate 
object, especially as one end is bent in from the door to the 
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room. To " see ” a branch of the tree, so to speak, as a 
stick, is much more difficult, and Grande did look at the tree 
twice, without this happening. From the moment she walks 
towards the tree, her procedure is just as determined and as 
‘‘ genuine ” as Sultan’s. 

(1.3.19x4) Tschego had used sticks as implements during 
the preceding days and even on the morning before the 
experiment to be described. A tree is placed about two 
metres away from the bars, and Tschego is then let into the 
room. She does not see the tree at first, but when her eye 
fights on the objective, goes as usual into her bedroom, 
fetches her blanket, stuffs it through the bars, throws it on 
to the objective, and tries thus to draw it towards her. For 
the blanket can be used in two was^, either of which might 
succeed : beating the goal towards her (compare above, 
p. 34), or puihng it towards her, after the cover has been 
thrown over it. The cover is taken away from her ; she 
seizes the tree and makes a great effort to squeeze it, just 
as it IS, through the bars. When that does not succeed, she 
takes a bundle of straw in her hand, stretches out with it 
like a stick, and endeavours to pull the objective towards 
her. As the bundle proves to be too soft, and does not drag 
the objective with it when pulled along, she takes hold of the 
straw in the middle with her teeth, and at one end with her 
hand, and bends one half over the other, so that a bundle 
half as long, but incomparably firmer, a real sort of stick, 
IS formed ; this she uses at once, and, smce it remains long 
enough, again and again, with complete success. The whole 
proceeding, from the taking of the bundle of straw which is 
too soft, up to the use of the firmer one, is one cohering action ; 
it lasts but a few seconds. In this way a method of making 
implements has been invented that is different from the one 
expected ; Tschego did not, at any time, show any indication 
of breaking off a branch of the tree, but she clearly showed 
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that she " had present ” the use 0/ the stick all through the 
experiment. The tree, by the way, was only a very small 
one, which Tschego could easily manage as a whole. This 
explains why she wanted to use this whole as a stick ; but 
the rough procedure by which she pushes it towards the 
bars, as if she could thus get it through, is, of course, not 
justified by the size of the little tree. 

The next day the test is repeated , the httle tree hes in 
exactly the same place as on the day before at the begiiming. 
Tschego uses a bundle of straw as a substitute for the stick, 
and, when it proves too soft, folds it double just as in the 
first test, making it stiffer. This time, even after folding it, 
it still remains too flexible, so she hastily repeats the pro- 
ceeding, and the bundle, now comjxised of four folds, thus 
becomes extremely firm But now it is too short, and Tschego 
tries to squeeze the whole tree through the bars As, of 
course, she fails in this also, she returns to the straw, and, 
after many failures, finally sits down quietly. But her eyes 
wander and soon fix on the httle tree, which she had left 
lying a httle way behind her, and all of a sudden, she seizes 
it quickly and surely, breaks off a branch, and immediately 
pulls the objecbve to her with it. This proceeding has no 
relation to her former attempts to push the tree through the 
bars. While breaking off the branch, Tschego turns one 
side towards the bars ; the little tree does not touch them at 
all and is neither treated as a whole nor moved towards the 
bars ; nothing else is mvolved but just the breaking off of 
the branch. 

[In this exjieriment, what is particularly worth noting is 
the fact that, for a long time, not the slightest sign was given 
of the expected solution ; when the branch is suddenly 
broken off, the proceedmg goes on, without any " hiatus ”, 
to the reaching out with the stick thus created : both actions 
together make one united proceeding ] 
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Koko attempted solutions of this sort from the very be- 
ginning, before we had undertaken such experiments with 
him On the first day of his stick expenment (compare 
above, p. 33) he pushed the objective still further away by 
some clumsy movement, so that he could not reach it at all 
with his stick, still less with a stalk that was l3ang close by. 
He therefore turned sharply to a geranium-bush that grew 
to one side, seized one of its stems, plucked it, and advanced 
with It toward the objective , on the way he eagerly picked 
off one leaf after the other, so that only the long, bare stem 
was left , with this he then tried — ^in vain — to pull the ob- 
jective to him. The pulhng off of the leaves is both correct 
and incorrect , incorrect, because it does not make the stem 
any longer, correct, because it makes its length show up better 
and the stem thus becomes optically more hke a “ stick 
We shall sec later how important such optical conditions are 
to the chimpanzee generally (during his attempts at solution), 
for optical impressions sometimes gain the victory over 
practical considerations. There can be no doubt that Koko 
did not pull off the leaves in play only ; his look and his 
movements prove distinctly that throughout the performance 
his attention is wholly concentrated on the objective , he 
IS merely concerned now with preparing the implement. 
Play looks quite different , and I have never seen a chim- 
panzee play while (hke Koko in this case) he was showing 
himself distinctly intent upon his ultimate purpose. 

Two days later, just as he has forgotten the use he made 
of the boxes, Koko first of all reaches out his hand towards 
the objective in vain ; then he looks round searchmgly, 
suddenly goes towards a bower thickly covered with foliage 
(three metres from the objective), chmbs up the bars of the 
bower to a place where one woody branch stands out from 
the others, bites through the branch (whose end is far in 
among the bushes), first in one place, then again about ten 
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centimetres further on, chmbs down agam, runs underneath 
the objective, but remains sitting there without using the 
httle stick he has brought with him, somewhat sulky, and 
sucking the wood. It is much too short. In this case the 
proceeding, from the time he started for the bower up to 
the return to the objective, is one united course. That a 
chimpanzee, after a glance at the distance to be traversed, 
will avoid the use of implements that are too small, can be 
seen again (compare above, p. 46). This, of course, provided 
that he does not act under strong “ affect ” (compare above, 
P 88) 

The ammals themselves vary this proceeding and often 
produce strange solutions unexpectedly. Thus, embarrassed 
by the lack of a stick, their attention will be drawn to a piece 
of wire, partly separated and standing out from the coil, 
and thus seeming to have the shape of a stick. They will 
take great pains to pull it off altogether, and sometimes are 
successful. More frequently it happens that, in sinular 
circumstances, they will go towards a box, a board, and so 
on, detach a piece of wood with their hands, feet, and teeth, 
and then use that as a stick. Cases where the animal works 
at the box or the board in play only and without taking the 
objective into consideration, until a piece of wood is detached 
which, afterwards (when the animal again turns to the objec- 
tive), it may use as an implement — such cases must be ex- 
cluded with seventy, and I have made it a rule in this book 
that the least suspicion of this kind be considered enough to 
cancel the value of the experiment. 

[One fact must be noted in reference to the breaking off 
of pieces from boxes, etc : not everything that is obviously 
" a part ” for man, is so for the chimpanzee. If a box be 
left with only its lid, and if this half consist of separate boards, 
the chimpanzee will not always beliave in the same way, 
whichever way these “ parts ” are put together. If the 
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separate boards are nailed to the box in such a way that they 
make an unbroken surface, i.e. the joints not noticeable, the 
chimpanzee will not easily see " possible sticks " there, even 
if he be in ur;gent need of them ; but if the last board towards 
the open half of the box is nailed in such a way that a small 
space or crack separates it from the next, it will be immediately 
tom ofi (cf. above). There must exist a kind of visual firm- 
ness, which makes the separating as an act of intelligence 
as difficult as the strongest nads would the actual pulling 
ofi of the board. For the optical firmness does not seem 
to afiect the chimpanzee as if saying : “ this board is firmly 
fixed ’’ — ^but in such a way that he does not ever see any 
board as a " part.” Trae, in principle, we do not differ from 
the chimpanzee in this, but, when in need, we will dissolve 
visual wholes of much greater firmness ; or, to be more 
exact, under the same objective conditions, visual wholes are 
probably more easily analysed by the adult human than by 
the chimpanzee. Man is more hkely to see ” parts ”, when 
he needs them, than the ape.^ 

With some reservation, I should like to add to the above 
a still more far-reaching observation. It appears from our 
several observations that there need not be any actual con- 
nexion (in the technical sense) besides the (to the chimpanzee) 
apparent (optical) connexion, and that one object does not 
have to be " really ” part of another, in order that the chim- 
panzee should regard it as if nailed to its surroundings, and 
not notice it at aU as an independent object. If one places 
any imjdement — a window-grill, a compact table, etc. — ^in 
such a way that this object becomes as far as possible optic- 
ally an integral part of its surroundings : for instance, if the 
table is placed carefully with one of its comers in the right 

* If the object has been used frequently, the effectiveness of the purely 
optical is much diminished , the same is true here as in the case of the 
influence of the distance of configuration factors relstive to the positions 
of objective and implement 
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angle of a room, and the flat window-grill against a wall, so 
that it joins it completely : one will see the chimpanzee, in 
search of implements, pass by this object, as if it did not 
exist. The object is not hidden in this case, it merely forms 
with its surroundings a perfect integral whole. I have not 
been able to make many such expenments, for the simple 
reason that I did not wish for the moment to hinder attempts 
at solution, but, on the contrary, to favour them to a certain 
extent by circumstances. Every experimenter will probably, 
for the same reason, without much hesitation avoid putting the 
box, for example (which may come in as an implement), 
into the comer of a room so that it becomes visually part of 
it. But if one is seeking a theoretical explanation, then once 
we know what the chimpanzee can do, every experiment in 
which we succeed m preventing the usual solution is of the 
greatest importance. 

The above obviously bears out M. Wertheimer’s^ findings 
which are concerned with the effectiveness of particular and 
forcible impressions of form.) 

( 2 ) 

The objective is again out of reach on the other side of the 
bars ; in the room itself, close to the bars, lies a piece of wire, 
but wound in an oval coil and, therefore, too short to be used 
as a stick ; a small box which has been used in other ex- 
periments has also been left. (16.3.19x4) Sultan is brought 
in, does not seem to see the wire, hesitates a moment, per- 
plexed, and then breaks off a board from the lid of the box, 
with which he inuneditaely pulls the objective toward him. 

> Expenmtntelle Studun uber das Sehen von BttMgung, Zeitsehrift fUr 
Psych , vol 61, p 161 seqq Cf p 243 neqq In my lut^ect, even 
when 1 could least have expected it, I kept on discovenng references 
to this paper. 
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As this solution is already famibar, the board is removed, 
and a new objective is put there. Sultan looks round, does 
not seem to see the wire, and turns towards a piece of wire 
sticking out on the wall, pulls it off, and tries in vain to reach 
the objective — ^it is too short. 

It now seems sufi&ciently clear that the animal has not seen 
the coil at all, which does notstand out against the sandedfloor. 
Assistance, meant to arouse his attention, is given him by 
lifting the wire from the ground indifferently, and immediately 
putting it down again Sultan looks round, at once picks it up, 
pulls at it impatiently and unmethodically with his teeth, 
A piece of wire comes undone ; the animal seizes it in his 
hands, bends it still straighter, and drags the objective towards 
him with the wire that is still half coil and only partly undone. 
The solution is undoubtedly genmne, but the way of treating 
the wire differs very much from a human adult’s. To begin 
with, the coil is pulled bhndly lengthways, without any regard 
to the way in which it is coiled , then, when, by pulhng with 
the teeth, a part of the coil (a loose end) comes unwound, 
it IS stretched further in a perfectly sensible manner. But, 
while a man would not be satisfied without- methodically 
unwinding the whole thing, Sultan evidently has no such 
considerations, but uses the wire as an implement at 
once. 

The previous experiment with the gymnastic rope is re- 
peated. and made more difficult. The objective is on the 
same spot (about two and a half metres’ distance from the 
gymnastic apparatus), but the rope, instead of hanging loose, 
is laid in three firm coils starting from the hook, around the 
upper cross-beam, into which the hook is screwed. The 
coils are neat and orderly, do not cross each other, and can 
be easily surveyed by the human observer. The free end 
of the rope is now the part furthest away from the objective and 
hangs only about thirty centimetres down from the cross- 
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beam. (10.4.1914 ) As soon as Chica sees the objective, she 
climbs up the apparatus, seizes the middle coil of the rope 
underneath the cross-beam, and pulls it once downwards, 
then agam with increased strength, so that the rope, except 
for one coil nearest the hook, is thrown over the beam, and 
hangs down. Without bothenng about this last coil, she 
now tries to swing herself at once to the objective ; twice 
running she is unsuccessful, as the rope hke this is too short 
and cannot be swung properly. Instead of remedying this 
defiaency, Chica tnes a third time, starting off with a still 
bigger jump ; she jumps away from the rope in a big curve 
through the air and towards the objective, seizes it and tears 
it down with her as she falls. Apart from the gymnastic 
feat, this proceeding acts as a trapslation from Sultan’s 
behaviour, above descnbed, to the other kmd of expenment. 
The solution is genume, and the energetic attempts to make 
the rope hang down are made as soon as the animal has sur- 
veyed the situation ; but she takes no notice at all of the 
nature of the coils, she merely seizes the rope in the middle 
and pulls it down. The fact that, in spite of the disturbing 
effect of the last coil, it yet remains unnoticed, makes the 
analogy perfect Although it leads to the solution, the 
method at first looks untidy and unordered. 

Sultan is tested on the same day. From the beginning 
he seems weary and lazy, does not trouble much about the 
objective, but after one attempt to use sticks for beating, 
he chmbs the apparatus and lazily unwinds one coil. Ob- 
viously he is not concentratmg, and soon after he runs away 
to play. When he comes back after a while, he again seizes 
the rope — bu/ by the hanging end, so that, when jerked, the 
coils become still tighter — and pulls apathetically. After 
twenty minutes the experiment is broken off, undecided. 
The animal is too drowsy, and when all his movements are so 
ajiathetic, it is not clear in how far they are connected, and 
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what the difEerent phases of his conduct mean.^ But, con- 
sidering Sultan’s manner of unwinding the coil of wire, there 
is a possibility that he meant to pull down the rope, but the 
second tiine attacked the thing blindly and without any regard 
for its structure ; indeed, the actual proceeding, objectively 
considered, was in the very opposite direction. 

The assiduous Rana gives no cause for doubts such as 
these. (23.4) The rope is wound (in somewhat firmer and 
tighter coils) four times round the cross-beam, the separate 
coils neither crossing nor touching each other. Rana espies 
the objective, at once climbs the apparatus, hangs by her 
hands from the cross-beam, wdiere the rope usually hangs, 
and quite unmistakably indicates the motion of swinging 
herself towards the objective. Immediately thereupon she 
begins to pull at the rope in a downward direction, but she 
seizes it blindly, catches the uppermost part, which is laid 
over the bar in the shape of a coil, and, when it does not give 
way to her pulling, but only sfaps a little to and fro m the 
hook, makes obvious efforts to sltp off the knot from the hook. 
In this she is not successful, so she turns to the free end, 
throws it round properly once, then after an interval again, 
and soon has the whole rope hanging free. She tries to 
swing herself to the objective at once, but several tunes fails 
to reach it, as the distance is too great, so once more she sets 
herself to the manipulation of the implement. The only 
thing that can still be altered is the fixing of the knot, and 
actually Rana does not stop unttl the knot ts off the hook. Some- 
what puzzled when she finds the rope free in her hand, she 
takes it up to the cross-beam, and slowly winds it round her 
neck. 

In so far as Chica and Rana try in this expeiiment to put 

» Wth reference to previous explanations (see above, p 16) we must 
conclude that expenments can only be earned out on animals when they 
are in a fresh condition ; this is obvious, in any case 
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the rope into place for their purpose, the experiment has a 
positive result. At the same tune, however, we discover 
that the really critical part of the task does not lie in that 
operation but in mastering the structural coimexion of the 
rope and the beam. Chica may be too impatient to unwind 
the rope properly, but when we see what Rana does with the 
rope at the beginning and toward the end of the experiment, 
a second possibility is suggested : Rana does not treat the 
rope as if she could visually apprehend the course of the windings 
— as an adult could — but regards it as we would a tangfe of 
string. We, when we do not see the ends of such a tangle 
immediately, and are too heated to trace them out separately, 
will seize the whole thing angrily and tear at it to unravel 
it ; so exactly does it look when Rana puts her hand mto 
the middle of the rope-coils, and Chica too, excepting that 
she is, in addition, careless. It, therefore, seems possible 
that this relatively simple arrangement is at the very start 
“ confused ” to a chimpanzee, and as optically incompre- 
hensible as much more complicated combinations are to us 
— such as tangled thread or wire or, to the author, even 
folding chairs. This is not contradicted by the fact that 
Rana got the rope to hang in a relatively short time, for 
her movements when doing this were not by any means com- 
pletely sure, did not look as if they corresponded " to a plan ” 
based on the arrangement of coils, and, indeed, one felt that 
success was partly a matter of chance. The fact that Sultan, 
even though drowsy, pulls at the rope in the direction opposite 
to that required, confirms our suspicion that chimpanzees 
do not grasp complicated forms as well as men.* I take it 
for granted that it is known that children up to the fourth 
year of their life, and even later, treat and, perhaps, actually 

> Ot Gonise it remains bue nevertbeless, that the animab distingaiah 
such difierent shapes as sticks, hat-bnms, and shoes with complete 
aasurance (cf. above, p 36). 
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see coiled rope in the same way as it is thought the chim- 
panzee does ; but probably there will be individual differences 
even among adults. 

This is not yet all ; Rana. not reachmg the objective with 
the rope stretched out as far as it will go, busies herself with 
the knot above, and this activity seems to arise directly from 
the unsuccessful effort, thus becoming like an attempt to 
improve still further the he of the rope. Thus we get the 
following possibihty • Rana cannot distinguish between the 
coils woimd round the beam, and the externally similar knot, 
by which the rope is attached to the hook, whose function, 
however, is quite different. This may also be expressed by 
saying that Rana has no tnstght tnlo the manner tn which the 
rope IS held. Her first attempt to tmhook the knot may be 
explained by the fact that the confusion of coils brought 
about an error which even a full-grown man might commit, 
provided it is sutfiaently comphcated. Afterwards, when the 
rope is hanging quite freely and Rana yet tnes to get the 
knot to " drop,” it seems very hkely that she does not under- 
stand (and certainly that she has not noticed) how the rope 
is fastened. It should be recalled that even in the simplest 
attempts to create implements (pulling the objective tied 
to a string) there was a question whether the chimpanzee 
ever sees more m a connexion than rough optical contact 
(see p. 27). 

It is possible that both factors, the optical and the 
technical, are internally connected, as the simple technical 
device (the knot slung over the hook) represents structur- 
ally an optical task (Wertheimer) ; but the technical factor 
further bears on the question of how much the chim- 
panzee knows about the gravity and falling of objects. 
All this must be treated in greater detail in further 
experiments. 

[It does not seem at all stupid when Rana, at the beginning. 
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the rope being still coiled, hangs on to the cross-beam, and 
indicates that she is going to swing herself towards the ob- 
jective ; and it certainly does not look as if the animal really 
were going to attain her goal in this way. It brings to imnd 
rather that performance described before (p. 64) when Rana 
wanted to get the door of a cage free and, when unsuccessful, 
walked through the door of another cage close by, “as if 
buned in thought In that case it did not look either as if 
she expected to find the objective in the box, or to get nearer 
to it thus. The impression made on the observer by this 
proceeding could perhaps be best desenbed as a sort of “ ex- 
pressive gesture expressing some such state as : “It all 
depends on getting through the door — to swing there from 
here, that is what matters ! ” (The ammal is entirely deprived 
of expression m speech , we mutter words of this kind to 
ourselves, even when no one can hear us, e g. when sjieaking 
is of no use, but we are “ so full of the thing ’’ that our 
tongue starts to utter words. Rana’s hmbs are her 
tongue.)] 

The experiment to be desenbed was only made when a 
similar, but harder, test had turned out decidedly badly. 
(29.3) The iron hook is unbent, so that the rope-knot can 
be unhooked or hooked with equal ease ; the rope is taken 
down and put on the floor in a few coils exactly under the 
hook , the objective hangs as m the original test (p. 57). 
When Sultan is brought in, he tnes one after the other of 
his usual methods ; he fetches sticks, boxes, and pulls the 
keeper and the observer under the objective , we allow none 
of these things ; sometimes he seizes the rope, he may even 
hft it a little, but none of his movements indicate the solution 
of " hangmg it up ’’ ; it rather looks as if he were about to 
beat at the objective with the rope and is only prevented 
from so doing by its height. 

Chica is admitted. She actually picks up the rope, even 
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drags it after her on to the cross-beam, pays not the shghtest 
attention either to the hook or to the cross-beam, from which 
alone the rope could be hung, but makes movements as if 
to beat about for the objective. Finally she hangs on to a 
trapeze, which is attached to the same apparatus, but further 
to the side, jumps hard sideways towards the objective, lets 
go, springs through the air, and pulls the objective down 
with her as she lands. Our ordinary human ideas of gym- 
nastics are not sufficient to meet Chica’s case when preparing 
experiments for her. 

In the afternoon care was taken that the trapeze could 
not be used ; but although both animals lifted the rope again 
several times, neither Chica nor Sultan made any attempt 
to hang it up ; and Chica, at the end, sprang without any 
implement from the cross-bar in a wide parabola to the 
objective, which she actually succeeded in pulling down 
with her. 

Supplement 1916. This experiment, performed on Sultan, 
Grande, Chica, and Rana, still gives the same negative result ; 
the unwinding of the rope, on the other hand (the experiment 
had not been repeated in the interval), had qmte a different 
issue with Chica, and a somewhat different one with Rana 
(8.3.1916). Chica perceives the objective, climbs up to the 
cross-beam at once, unwinds the rope as methodically as a 
human being would, and then swings herself over to the 
objective. Rana does not proceed quite so definitely ; though 
also with greater assurance than before. The difference may 
quite easily be that the animals are now older, which may 
have heightened their power of attention, or have further 
developed their visual functions ; or they may have been 
helped by frequently playing with the rope in the interval, 
though, it must be added, the animals were not let in to the 
place where the rope htmg during the six months previous 
to this after-experiment. Thus lAe low degree of optical 
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apprehension^ assumed in the above discussions is not ne- 
cessarily charactenstic of chimpanzees, for a certain improve- 
ment is possible with them, just as with human children, 
though in quite a different measure. But unfortunately, 
the other experiments showing how the animnls deal with 
such, or somewhat more complex, forms, do not allow any 
change in the opinions I formed two years ago ; a small 
difference of degree is not of great moment and, therefore, I 
leave the statements I made following on the first impressions, 
which remam substantially correct. 


( 3 ) 

The objective is hung at a spot high up ; a few metres 
away is a box, which is open at the side so that one can see 
three heavy stones in it (15 4.1914). Sultan comes up on the 
closed side of the box and immediately starts pulling it towards 
the objective. As it scarcely moves from the spot, he lets 
go, looks into it, and carefully takes out one of the stones. 
Then he again begins to pull with great effort, gives it up, 
and removes the second stone from the box. Without taking 
any notice of the third, he pulls and pulls until he gets the 
box underneath the objective. The expeiiment is imme- 
diatly repeated ; Sultan pulls first at the box, then takes out 
one stone, and pulls the two others with the box underneath 
the objective, although this costs him a stiff effort. A third 
experiment has exactly the same result as the first one. At 
the fourth trial, Sultan pulls for a moment, then unpacks 

> Motor-facton may play some rAle ; but is such caaet they are applied 
with too great facility, when it is a question of theory ; and the niUure of 
these facton, as well as their connexion with optics, is so m e time s treated 
of in a way 'i^ch cannot be considered a model of enqiirical proceeding. 
All the man care must be taken that such theories are not treated as 
proven facts. 
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the three stones one after the other all at once (16.4) Four 
stones are in the box ; Sultan pulls a httle at it, then rolls 
the four stones one after the other out of the box by a relatively 
great effort, and attains the objective with the empty box. 

A month later (29 5), in other surroundings, the objective 
is agam hung high up and, this time, the box is filled with 
sand up to the very top (which is open), and placed a long 
way off. Sultan goes immediately towards the box, dives 
into it with both his hands, and eagerly shovels out the sand. 
After a while, when there is still a great deal of sand left, he 
begins pulling at it again, on this occasion throwing the box 
on its side (very hkely accidentally), so that more of its con- 
tents fall out, but he still cannot get away from the spot, as 
the rest of the sand is a heavy weight He goes on unloading 
with both hands, eventually pulhng the box underneath the 
objective, but without emptying it altogether, and, conse- 
quently, at some trouble. 

One must not think that the chimpanzee, every time he 
sees stones in a box, begins by taking them out • Sultan takes 
out the stones every time, when hts pulltng at the box has 
proved to be in vatn, and he also shows a strong tendency to 
limit this “ auxiliary action " to the strict minimum. Here 
again, an experiment with less gifted animals will give us the 
information we want. 

(18.4) Chica seizes the box, containmg three stones, and 
pulls it (without any investigation as to the unusual weight) 
with all her might underneath the objective. On repeating 
the experiment, the weight is increased by a heavy stone 
which is put into the box before Chxca'i eyes. She pulls and 
pulls, without being able to budge the box, and finally gives 
up the useless effort, without having even touched the stones.^ 

Instead of the box, this time the ladder is to be used, which 
is Ijnng on the floor some distance away, loaded with six 

* In the autumn of 1914 a similar problem was solved fairly well 
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heavy lava blocks. (14-5) Grande tries with a tremendous 
effort to pull the ladder underneath the objective. Not 
successful, she drags away one, then another of the blocks, 
and uses them as a substitute for the box. She is not successful, 
so she seizes the ladder agam, drags it along the ground mth 
the four remaining stones lying on top, quite close to the ob- 
jective, and stands it up in that curious manner, which will 
be described later ; only now, all the stones fall off. The 
first two stones were certainly not taken away from the 
ladder to make it lighter ; they were meant, from the start, 
to be used as building material; the acts of taking them 
down and dragging them from the ladder to the objective 
are merely parts of one action. Neither during the pulling 
along nor the setting up of the ladder does any movement 
occur that is mtended to get nd of the remaimng stones, 
which fall finally, only by accident, when the ladder is hfted. 

An experiment with the box filled with stones worked 
out in the same way. (15.7) Grande tries first to break off 
a stick from the partition. When this fails, she approaches 
the box, but does not pull ; she takes out a stone, carries it 
underneath the objective, puts it carefully m a perpendicular 
position, glances upwards, does not get on top (it is too low), 
returns to the box, and with a really great effort pulls it 
towards the objective. On the way she stops a little, lifts 
up one of the stones, but leaves it, and, by an extraordinary 
effort, pulls the box right under the objective. In this pro- 
ceeding the only suspiaous factor is that, in the beginning, 
the box is not considered as a tool at all, as it is immediately 
in all other cases. From similar experiments with Grande, 
it would seem quite possible that she sees the box is very 
heavy, without her consequently making an attempt to 
lighten it. The later fact of lifting the stone looked as if she 
was going to use it as building material. 

Rana (15 4) begins to drag the box towards the objective, 
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without appearing to notice the great weight ; on turning, 
the stones tumble out, and Rana is startled ; she evidently 
does not expect such a thing. After that she does not go 
near the box again, but tnes eventually to pull the observer 
underneath the objective. 

This experiment with Rana was the first of the whole 
group : I considered the task an easy one and rally wanted 
to verify my opiruon by testing the least gifted animal. The 
result is cunous enough and recalls very dearly the obstacle 
eiqieriments (compare above, p. 59 segq .) ; the internal 
relation between the two problems is obvious (here, as there, 
an otherwise quite indifferent body is by its mere presence 
on the spot, in the way). 

Even if Sultan does not begin by taking out alt the stones 
one by one, that does not make the solution any less import- 
ant ; it is merely sesthetically faulty in the eyes of the edu- 
cated European ; the animal made the same aesthetic fault 
during the uncoihng of the wire as did Chica when unwinding 
the g3rmiiasium rope. 


( 4 ) 

When the chimpanzee is not very exdted or careless, he 
will usually, as previously reported,* not use implements 
(sticks and boxes) which are not big enough for his purpose. 
Often, it is true, he brings them along, but as soon as the 
tool is close to the critical distance, his formerly active move- 
ments begin to falter, something has happened that had not 
happened further away, and, whatever may be the nature 
of this occurrence, it has the effect of putting a feeble end 

> Exceptions are already known Compare also what follows Of 
course the chimpanzee does make an attempt, when the implement is 
ntarty long eaon^. 



THE MAKING OF IMPLEMENTS 123 

to the energetic action. When the chimpanzee’s tool is only 
a small stick, he goes only just up to the critical distance, 
and pokes once, or throws his stick in the direction of the 
goal ; but an observer with any experience will have been 
able to mdicate at once the moment when the fresh hue of 
determination faded; the rest, then, is not a practical 
endeavour, but merely the expression of discouraged 
desire. 

Besides this paralyzing effect, an increase in the cntical 
distance may influence the ammal positively, too ; but still 
not in the direction of practical progress. But if the result 
represents an error on the part of the animal, it is, at any 
rate, a " good error ”. 

It must be said that at the beginmng happenings seem 
very curious ; Chica is put a second time under observation 
while trying to reach an objective with the stick (26.1 19x4). 
As she caimot quite reach it, she seizes a second stick which 
is a little shorter even than the first, puts it with its flat side 
against the equally flat side of the first stick, puts her hand 
round both of them carefully, and keeps fishing thus for the 
objective, although she does not extend the tool thus, or in 
any other way obtain a practical result by adding the second 
stick. Owing to the way m which she holds the short stick 
pressed against the long one, the short one does not even 
touch the ground. It might, of course, be said that the ammal 
is too stupid to realize the senselessness of her proceeding. 
Roughly this may be true, once the procedure has arisen. 
The psycholi^t will, however, ask with astonishment how 
an animal, which, the day before, could barely manage to 
handle the stick with all the awkwardness of the beginner 
(though obtaining in a few days as much practice as possible) 
achieves all of a sudden this striking performance. What 
started it is a puzzle, especially as Chica, in the middle of her 
vain efforts, turns to the second stick and presses it so care- 
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fully against the other, that the whole action doubtless pre- 
sents an attempt at tool-improvement. 

Similar thmgs can be seen often, but only so long as the 
use of the stick is not very familiar. A short time ago, 
Tschego, who experimented but little, on seeing that she 
could not reach the objective with her blanket, placed a 
stick on it, grasped the cover so that her fingers held the stick 
at the same time, and continued her useless efforts in this 
way ; showing that, in this instance too, the improvement 
of the tool was the evident aim. 

Rana, who, so to speak, can keep nothing in her brain, 
reaches one further stage in the experiment in which she 
had to jump with the stick ; a stage which, in other animals, 
perhaps does not become visible. Curiously enough, she 
cannot manage to strike at an objective hung high up. Even 
after years (1916) of practice at using the stick as an extension 
of the arm, she is still quite clumsy, not knowing how to take 
hold of it correctly. She may raise the stick, but the next 
moment will use it again as a ]umping-stick. Thus it happens 
that short pieces of wood, which might be used for beating 
down the objective, but would be of no use as vaulting-poles, 
if not actually utilized as poles (which is impossible), seem 
again and again to be going to be put to this use. Over and 
over again she puts small sticks of about thirty centimetres 
on the floor, raises one foot, as if to climb, and puts it down 
again (see p. 73). So too, once, with a box experiment. 
(15.4) Rana has placed a box underneath the objective, but, 
unable to reach it, she fetches a tiny little stick of about 
forty centimetres, puts it on the box in a position for a jump, 
and repeatedly makes the bodily movements preparatory 
to a jump, although, to keep the bottom end of the stick on 
the box at all, she has to stand quite bent — an attitude, of 
course, impossible for jumping. After a while, she fetches 
some more little sticks, holds them one against the other in 
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her hand, but, of course, does not jump. Suddenly she 
changes her tactics, keeps only two sticks out of the bunch, 
and puts them carefully end to end so that they look to the eye 
like a sttck of twice thp length ; the ends of the two sticks are 
next to each other, though a distance of two fingers’ width 
only, and so have to be held together with the hand. The 
whole thing is again set up like a jumping-stick, and the foot 
is raised as if to chmb it. As Rana hkes to attempt over and 
over again things which are in practice impossible, there is 
plenty of time to study her actions exactly. There is cer- 
tainly no question of accident, for if the sticks slip and come 
together, they are always put back into a position which 
makes them at least look like one long stick, while they are 
held with the hand. It is astonishing to note how, apparently, 
the " optics ’’ of the situation is decisive for the ammal, how 
the endeavour to solve the problem takes no account of the 
" technically ph}rsical ” point of view, but considers solely 
the optical aspect. The two sticks must be held together 
by the hand, and so, what according to the optical impression 
constitutes a solution by improvement of the implement, 
actually remains valueless. I may add that Rana really 
tries to utilize this lengthened stick. 

Are the two sticks ever combined so as to become technically 
useful ? This time Sultan is the subject of expenment (zo.4). 
His sticks are two hollow, but firm, bamboo rods, such as the 
animals often use for pulling along fnut. The one is so much 
smaller than the other, that it can be pushed in at either end 
of the other quite easily. Beyond the bars lies the objective, 
just so far away that the animal cannot reach it with either 
rod. They are about the same length. Nevertheless, he 
takes great pains to try to reach it with one stick or the other, 
even pushing his right shoulder through the bars.^ When 

> Thu is not in contradKtion to the statement made above ; In order 
not to discourage the animal from the very beginning, I put the objective 
only jnet out of reach of the single stick, 
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everything proves futile. Sultan conunits a " bad error ” 
or, more clearly, a great stujndity, such as he made some- 
times on other occasions. He pulls a box from the back of 
the room towards the bars ; true, he pushes it away again at 
once as it is useless, or rather, actually in the way. Im- 
mediately afterwards, he does something which, although 
practically useless, must be counted among the “ good errors ” ; 
he pushes one of the sticks out as far as it will go, then takes 
the second, and with it pokes the first one cautiously towards 
the objective, pushing it carefully from the nearer end and 
thus slowly urging it towards the fruit. This does not always 
succeed but if he has got pretty close in this way, he takes 
even greater precaution ; he pushes very gently, watches 
the movements of the stick that is lying on the ground, and 
actually touches the objective with its tip. Thus, all of a 
sudden, for the first time, the contact ** ammal-objective ” 
has been established, and Sultan visibly feels (we humans can 
sympathize) a certain satisfaction in having even so much 
power over the fruit that he can touch and slightly move it 
by pushing the stick. The proceeding is repeated ; when 
the animal has pushed the stick on the ground so far out that 
he cannot possibly get it back by himself,* it is given back 
to him. But although, in trying to steer it cautiously, he 
puts the stick in his hand exactly to the cut (i.e. the opening) 
of the stick on the ground, and although one might think 
that doing so would suggest the possibility of pushing one 
stick mto the other, there is no indication whatever of such 
a practically valuable solution. Finally, the observer gives 
the animal some help by putting one finger into the opening 
of the stick under the animal’s nose (without pointing to the 
other stick at all). This has no effect ; Sultan, as before, 
pushes one stick with the other towards the objective, and 
as this pseudo-solution does not satisfy him any longer, he 
• The way in which he doee that is repwted on p. 174. 
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abandons his efforts altogether, and does not even pick up 
the sticks when they are both again thrown through the 
bars to him. The ejqKiiment has lasted over an hour, and 
is stopped for the present, as it seems hopeless, earned out like 
this. As we intend to take it up again after a while, Sultan 
IS left in possession of his sticks ; the keeper is left there to 
watch him. 

Keeper’s report ; “ Sultan first of all squats indifferently 
on the box, which has been left standing a little back from 
the railings ; then he gets up, picks up the two sticks, sits 
down again on the box and plays carelessly with them. While 
doing this, it happens that he finds himself holding one rod 
in either hand in such a way that they he m a straight line , 
he pushes the thinner one a httle way mto the opening of the 
thicker, jumps up and is already on the run towards the 
railings, to which he has up to now half turned his back, and 
begins to draw a banana towards him with the double stick. 
I call the master : meanudiile, one of the animal’s rods has 
fallen out of the other, as he has pushed one of them only a 
little way into the other; whereupon he connects them 
again 

The keeper’s report covers a period of scarcely five minutes, 
which had elapsed since stopping the expenment. Called 
by the man, I continued observation myself: Sultan is 
squatting at the bars, holding out one stick, and, at its end, 
a second bigger one, which is on the point of falhng off. It 
does fall. Sultan pulls it to him and forthwith, with the 

* The keeper's tale seems acceptable to me, especially as, upon 
inquiries, he empbasiaed the fact that Sultan had first of all connected 
the sticks m play and without considering the objective (his task). 
The animals are constantly poking about with straws and small sticks 
in holes and cracks in their play, so that it would be more astonishing 
if Sultan bad never done this, while playing about with the two sticks. 
There need be no suspicion that the keeper quickly " trained the 
ammal ” ; the man would never dare it If anybody continues to 
doubt, even that does not matter, for Sultan contmually not only 
performs this act but shows that he realizes its meaning 
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greatest assurance, pushes the thinner one in again, so that 
it is firmly wedged, and fetches a fruit with the lengthened 
implement. But the bigger tube selected is a little too big, 
and so it slips from the end of the thinner one several times ; 
each time Sultan rejoins the tubes immediately by holding 
the bigger one towards himself in the left and the thinner 
one m his right hand and a little backwards, and then shdmg 
one into the other.^ (Plate III.) The proceeding seems 
to please him immensely; he is very lively, pulls all the 
fruit, one after the other, towards the railings, without taking 
time to eat it, and when I disconnect the double-stick he 
puts it together again at once, and draws any distant objects 
whatever to the bars 

The next day the test is repeated ; Sultan begins with 
the proceedmg which is in practice useless, but after he has 
pushed one of the tubes forward with the other for a few 
seconds, he again takes up both, quickly puts one into 
the other, and attains his objective with the double 
stick. 

(1.5) The objective hes in front of the raihngs, still farther 
away ; Sultan has three tubes to resort to, the two bigger 
ones fitting over either end of the third. He tries to reach 
his objective with two tubes, as before , as the outer one 
keeps falling off, he takes distinct pains to push the thinner 
stick farther into the bigger one. Contrary to expectations, 
he actually attains his objective with the double -tube, and 
puUs it to him. The long tool sometimes gets into his way 
when doing t^s, by its farther end getting caught between 
the railings, when being moved obhquely, so the animal 
quickly separates it into its parts, and finishes the task with 
one tube only. From now on, he does this every time when 
the objective is so close that one stick is sufficient, and the 

> The illustration ia culled from a cinematograph film that was taken a 
month later in other surroundings, more suitable for photographs. 
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double-stick awkward. The new objective is placed still 
farther away. In consequence. Sultan tries which of the 
bigger tubes is more useful when joined to the thin one ; 
for they do not differ very much in length (64 and 70 cms.), 
and, of course, the animal does not lay them together in 
order to compare their lengths. Sultan never tries to jotn 
the two bigger tubes ; once he puts them opposite to each 
other for a moment, not touchmg, and looks at the two open- 
ings, but puts one aside directly (without trying it) and picks 
up the third thinner one ; the two wide tubes have openings 
of the same size.^ The solution follows qmte suddenly : 
Sultan fishes with a double-stick, consisting of the thinner 
one and one of the bigger ones, bolding, as usual, the end 
of the smaller one m his hand. All of a sudden he pulls the 
double-stick m, ttims it round, so that the thin end is before 
his eyes and the other towering up in the air behind him, 
seizes the third tube with his left hand, and introduces the 
tip of the double-stick into its opening. With the triple pole 
ha reaches the objective easily ; and when the long implement 
proves a hindrance in pulling the objective to him, it is dis- 
connected as before 

According to observations in this experiment, Sultan 
never attempted to join tubes which would not have fitted 
together,* Once, when an experiment was to be shown to 
visitors, I put down the objective outside, and at the same 
time threw two different-sized tubes, which happened to be 
at hand, through the bars to Sultan. He took hold of them 
at once, the bigger one, as usual, in his left hand, the thinnef 
in his right, and was already lifting his nght hand to connect 

• It can be shown that when the chimpanzee connects the double-stick 
he IS guided by the relation between the two thicknesses of the tubes 
(compare Nachweis nnfacher Struhturjunktvmen, tic Abh d Preuss 
Akad d VTxsj igiS, Phys -Math A 7 .No 2, p 36 seqq ) 

* In those cases in which mere observation docs not lead to a defimte 
conclusion, a trial is, of course, made. Compare experiment of 6.8. 
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the tubes, when he suddenly stopped, without carrying out 
his intention, turned the thick tube round, looked at its 
other end, and inunediately dropped both tubes to the ground. 
I let him pass them out to me and discovered that both ends 
of the wider one happened to have a nodule, thus closing 
the opening ; in these circumstances Sultan did not even 
attempt to connect the tubes. When I cut away this closed 
part, he made the trial at once. 

(6.8) The wide tube is closed at one end ; a wooden block 
is put mto the other end before the experiment ; it sticks 
out just a little, being somewhat narrower than the tube, so 
that a space is left between it and the tube. Sultan seizes 
the tubes, looks for a moment at the block m the hole, tries 
to squeeze the thinner tube into the narrow opening between 
the block and the side of the tube, fails, and straightway 
pulls out the stopper, throws it aside, and connects the 
tubes. 

Sometimes, however, he experiences a difficulty, where 
one would least expect it. Holding both tubes in his hand 
and wanting to proceed as usual to connect them, he hesitates 
for a few moments and seems strangely uncertain ; this is 
when the tubes lie in his hand m certain positions, namely, 
almost parallel, or else across each other in the shape of a 
very narrow " X ". This difficulty has now almost disap- 
peared, but at first it occurred frequently. When Chica 
had, later on, adopted the same procedure, she showed exactly 
the same embarrassment when the two tubes were in this 
position, and her embarrassment was even more striking 
than Sultan’s. As soon as the animals have again optically 
separated one tube from the other, the action proceeds quite 
smoothly. The optical factor in the situation, which at 
other times is a sure guide to the chimpanzee, making his acts 
and his behaviour appear the direct result of it, must in this 
case be so changed that it does not determine the motor 
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factor quite so defiutely. We humans can always see the 
relative positions of two tubes like this clearly enough not 
to be thus embarrassed, but if slightly complicated conditions 
(unfolding a folding-couch) be introduced, we too take some 
seconds to readjust, before our vision can dictate our move- 
ments. 

In cases of pure alexia (Wertheimer) this uncertainty seems 
to be greatly increased. Gradually it becomes obvious that 
to understand the capacities and mistakes of chimpanzees 
in visually given situations is quite impossible without 
a theory of visual functions, especially of shapes in 
space. 

In another experiment, further manufacture of imple- 
ments is demanded of Sultan. (17.6) Besides a tube with 
a large opening, he has at his disposal a narrow wooden board, 
just too broad to fit into the opening. Sultan takes the 
board and tnes to put it into the tube. This is not a mistake ; 
the different shapes of the board and the tube would tempt 
even a human being to try it, because the difference in thick- 
ness of both these objects is not obvious at first sight. When 
he is not successful, he bites the end of the tube and breaks 
off a long splinter from its side, obviously because the side 
of the tube was in the way of the wood (" good error ”). 
But as soon as he has his sphnter, he tries to introduce it 
into the still intact end of the tube ; a surprising turn, which 
should lead to the solution, were not the splinter a httle too 
big. Sultan seizes the board once more, but now works at 
it with his teeth, and correctly too, from both edges at one 
end towards the middle, so that the board becomes narrower. 
When he has chewed off some of the (very hard) wood, he 
tests whether the board now fits into the sound opening of 
the tube, and continues working thus (here one must speak 
of real " work ”) until the wood goes about two centimetres 
deep into the tube. Now he wishes to fetch the objective 
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with his implement, but two centimetres is not deep enough, 
and the tube falls off the top of the wood over and over again. 
By this time Sultan is plainly tired of biting at the wood ; 
he prefers to sharpen the wooden splinter at one end and 
actually succeeds so far as to get it to stick firmly in the 
sound end of the tube, thus making the double stick ready 
for use. In connexion with this treatment of the wood it 
must be remarked that, contrary to my expectation, Sultan 
bit away wood almost exclusively from one end of the board, 
and, even if he took the other end between his teeth for a 
moment, he never gnawed bhndly first at one, and then at 
the other. His way of deahng with the tube was also very 
satisfactory. The one opening of the tube that had been 
spoiled by breaking its side is thereafter left unheeded,* I 
had some anxiety for the other opening during the further 
experiment, but edthough Sultan, when the wood and splinter 
did not fit m, put his teeth into it several times, he never 
really bit into the side of the tube, so that the opening could 
still be used. I could not guarantee that each repetition 
of the experiment would tom out so well. Sultan evidently 
had a specially bright day. 

The apes have often sharpened wood, moreover, before 
this experiment. For instance, if Grande wants to poke 
somebody through the bars, she will swiftly bite a board in 
two and thus get the splinters she needs. Sultan too, if 
there is no key about, will occasionally sharpen a piece of 
wood in order to poke about in the keyhole ; a fact noticed 
over and over again in the literature of this subject. But 
1 was never quite clear about this sharpening business, and, 
therefore, we now investigated whether Sultan would proceed 
rationally with the very hard wood, which he would never 
have separated into serviceable splinters in mere play or by 
accident, but which he would have to work at somewhat 
methodically. 



THE MAKING OF IMPLEMENTS 133 

It will be obvious, after aU the foregoing, that the double 
stick is made as promptly, when the objective is too high 
up to be knocked down with one stick only, and also that 
Chica, having adopted the new method, will apply it on 
occasion to the jumping stick procedure. 
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THE MAKING OF IMPLEMENTS— {«>»»<•) 
Building 

When a. chimpanzee cannot reach an objective hung high 
up with one box, there is a possibihty that he will pile two 
or more boxes on top of one another and reach it in that way. 
Whether he actually does this seems a simple question that 
can soon be deaded But if experiments are made, it is 
qiuckly seen that the problem for the chimpanzee falls mto 
two very distmct parts ; one of which he can settle with ease, 
whilst the other presents considerable difficulties. We think 
the first is the whole problem ; where the animal’s difficulties 
begin, we do not, at first, see any problem at all. If m the 
description this cunous fact is to be emphasized as much as 
it impressed itself on the observer, the report of the expenment 
should be divided into two parts m accordance with this 
fact. I shall begin with the answer to the question that seems 
to be the only one. 

In one of the experiments described previously (p. 46), 
Sultan came very near putting one box on the top of another, 
when he found one insufficient ; but instead of placing the 
second box, which he bad already lifted, upon the first, he 
made uncertain movements with it in the air around and 
above the other, then other methods replaced these con- 
fused movements. The test is repeated (8.2) ; the objective 
is placed very high up, the two boxes are not very far away 
from each other and about four metres away from the ob- 
*33 
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jective ; all other means of reaching it have been taken away. 
Sultan drags the bigger of the two boxes towards the objective, 
puts it just underneath, gets up on it, and looking upwards, 
makes ready to jump, but does not jump ; gets down, seizes 
the other box, and, pulling it behind him, gallops about the 
room, making his usual noise, kicking against the walls and 
showing his uneasiness in every other possible way.^ He 
certainly did not seize the second box to put it on the first ; 
it merely helps him to give vent to his temper. But all of a 
sudden his behaviour changes completely ; he stops making 
a noise, pulls his box from quite a distance right up to the 
other one, and stands it upright on it. He mounts the some- 
what shaky construction, several times gets ready to jump 
but again does not jump ; the objective is still too high for 
this bad jumper. But he has achieved the essential part of 
his task. 

(i2.a) Some days previously Chica and Grande learnt 
from Sultan and myself how to use one box , they do not 
yet know how to work with too. The situation is the same 
as in Sultan’s experiment. Each of the animals forthwith 
seizes a box ; first Chica, then Grande, will stand under the 
objective with her box, but there is no sign of an attempt 
to put one on top of the other. On the other hand, they 
hardly get up on their own boxes ; though their feet are 
lifted, they put them down again as soon as they glance 
upwards. It is certainly not a matter of acadent, but the 
result of that upward glance at the objective, when both 
Chica and Grande proceed to stand the box upright (compare 
Sultan, p. 46) ; a measurement of the distance with the eye 

> All the animah showed a strong aversion to the room in which these 
experiments were earned out, not because of the experiments — ^those 
they did not imnd — ^but because of the unbearable dry heat that existed 
there most of the tune In those days, for outside reasons, I could not 
make my experiments anywhere else, but later I avoided the room 
whenever possible. Some stupidities that were observed here were 
very likely, partly symptoms of fatigue 
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leads to this change of plan . it is a sudden and obvious attempt 
to meet the needs of the situation Finally, Grande seizes 
her box and tears about the room with it, in a rage, as Sultan 
did before. Just as he did, she calms down unexpectedly, 
pulls her box close to the other one, after a glance at the 
objective, hfts it with an effort, puts it clumsily on the lower 
one, and quickly tries to get up on it ; but when the upper 
box shps to one side during this operation, she makes no 
move, and lets it fall altogether, qmte discouraged. In 
pnnaple Grande solved the problem too, so the box is hftcd 
by the observer, placed firmly on the lower one, and held there, 
while Grande climbs up and reaches the objective But she 
does all this with the greatest mistrust. 

(22.2) Grande, Chica, and Rana are present Grande 
carries first one, then the other box underneath the objective, 
but handles them in such a way as to create the impression 
that she is perplexed , she does not put one box on the other. 
This looks very hke the condition of “ lack of direction ” 
which sometimes influenced Sultan and Chica when deahng 
with the two bamboo sticks. Suddenly Chica spnngs up 
beside Grande, puts one box on the other without further 
delay, and gets up on top. It is hard to say whether this 
was an after-effect of the previous attempt and Grande’s 
example, or an independent solution, helped perhaps by 
Grande’s " messing round 

A new objective is hung up , Rana now puts one of the 
boxes flat underneath the objective and the second one im- 
mediately on top of it (also flat) ; but the arrangement is 
too low, and the ammals prevent each other from improving 
it, as they now all want to build on their own, and at the same 
time. Knowing Rana, I am inchned to assume that this 
IS a case of imitation of what she has just seen, or, at any rate, 
what she saw was of great help to her ; but this question is 
not imjxirtant here. 
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A number of further experiments, which, however, did 
not quickly lead to greater assurance, as m other cases, will 
be described later. Alter the animals had become accus- 
tomed to putting one box on another as soon as the situation 
called for it, the question arose as to whether they would make 
further progress in the same direction. 

The tests (higher objective, three boxes at some distance) 
first resulted in Sultan cairymg out more difficult construc- 
tions, with two boxes on top of each other, perpendicularly 
so that they looked hke columns, and, of course, enabled 
him to reach very high (8.4) . he took the third box, to being 
with, to the place of construction, but left it standing beside 
him without using it, as he could then reach the objective 
by means of his column without it. 

(9.4) The objective hangs still higher up , Sultan has 
fasted all the forenoon and, therefore, goes at his task with 
great zeal. He lays the heavy box flat underneath the ob- 
jective, puts the second one upnght upon it, and, standing 
on the top, tries to seize the objective. As he does not reach 
it, he looks down and round about, and his glance is caught 
by the third box, which may have seemed useless to him at 
first, because of its smallness. He climbs down very care- 
fully, seizes the box, chmbs up with it, and completes the 
construction. 

Grande in particular progressed with time. Of the smaller 
ammals she was the strongest and by far the most patient. 
She would not allow herself to be diverted by any number 
of mishaps, the collapse of the structure, or any other diffi- 
culties (partly created involuntarily by herself), and soon 
was able to put three boxes on top of each other, hke Sultan 
(see Plate IV). She even managed once (30 7. 1914) a beau- 
tiful construction of four boxes, when she found a fairly big 
cage near by, whose flat surface allowed of the addition of 
the three remaining parts with safety. When, in the spring 




PLATE IV GRANDE ON AN INSECURE CONSTRUCTION (NOTE SULTAN^ 
SYMPATHETIC LEFT HAND) 
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of 1916, an opportunity was again given for making higher 
constructions, Grande was still, even after this long interval, 
relatively the best of them all and quite as good an architect 
as before. High constructions composed of four objects 
gave her some dif&culty, but with obstinate effort she managed 
them with considerable success (see Plate V). 

Chica also builds towers composed of three boxes without 
too many mishaps, but has not become so expert as Grande, 
because, impatient and quick by nature, she prefers dangerous 
jumps (with or without a stick) from the floor or from some 
low structure to the slow process of building. And in these 
she IS often successful, while Grande in her own way has 
still a good deal of hard work to get done ^ Rana scarcely 
gets beyond two boxes. Whenever she has got so far, she 
stops, and either goes on endlessly trying out miniature 
vaulting-poles, or else (a frequent occurrence) she places the 
upper box open side up, and then cames out an irresistible 
impulse to sit down beside it , once she is there, she feels too 
comfortable to get up again and to continue building. Konsul 
never built, Tercera and Tschego got no further than some 
feeble attempts, Nueva and Koko died before they could be 
experimented with. 

Without doubt, constructions such as those achieved by 
Grande (see illustrations) are considerable feats, especially 
when one considers that the constructions of insects (ants, 
bees, spiders) and other vertebrates (birds, beavers), though 
they may, when flmshed, be more perfect, yet are built by a 
very different and much more primitive process, from an 
evolutionary pomt of view. The following accounts will 
show that the difference between the clever but clumsy con- 
structions of a gifted chimpanzee, and the firm and objectively 
elegantly-sjpxm web of a sjnder, for instance, is one of genus, 

> Chica sometameg also uses the stick to beat with, uistead of as a 
jnmping-stick (cf Hate VI) 
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which, of course, should be obvious from what has been 
already said But, unfortunately, I have been asked by 
otherwise intelligent spectators of these constructions, 
" whether this is not instinct " ? Therefore I feel obhged 
to emphasize the following particularly the spider and 
similar artists achieve true wonders, but the main special 
conditions for this particular work alene are within them, 
long before the incentive to use them occurs. The chim- 
panzee IS not simply provided for hfe with any speaal dis- 
position which will help him to attain objects placed high 
up, by heaping up any building material, and yet he can 
accomphsh this much by his own efforts, when arcumstances 
require it, and when the material is available. 

Adult human beings are inchned to overlook the chim- 
panzee’s real difficulty in such construction, because they 
assume that adding a second piece of building matenal to 
the first is only a repetition of the placing of the first one on 
the ground (underneath the objective) , that when the first 
box IS standing on the ground, its surface is the same thing 
as a piece of level ground, and that, therefore, in the building- 
up process the only new factor is, the actual hfting up So 
the only questions seem to be, whether the animals proceed 
at all “ tidily ” in their work, whether they handle the boxes 
very clumsily, and so forth. I my3elf never expected to be 
faced, through my observations, by a wider, and very much 
more important, question. That another speaal difficulty 
exists, however, should become obvious from the further 
details of Sultan’s first attempt at building. May I repeat : 
When Sultan for the first time fetches a second box and hfts 
it (28.1), he waves it about emgmatically above the first, and 
does not put it on the other The second time (8.2, compare 
P 135) he places it upright on the bottom one, seemingly 
without any hesitation, but the construction is still too low, 
as the objective has accidentally been bung too high up. 
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The experiment is continued at once, the objective hung 
about two metres to one side at a lower spot in the roof, and 
Sultan’s construction is left in its old place. But Sultan’s 
failure seems to have a disturbing after-effect , for a long 
time he pays no attention at all to the boxes, quite contrary 
to other cases, where a new solution was found and usually 
repeated readily (though Koko once forgot a solution). It 
may well be that for the chimpanzee (as for man) the practical 
" success ” of a method is more important as an estimate of 
its value, than is really justifiable (This is judging ex eventu 
in the bad sense ) 

[It occasionally happens that one will start working at a 
mathematical or physical problem with perfectly correct 
premises, and calculate or think up to a point where one gets 
lost The whole proceeding is then rejected, and only later 
will one discover that the method was quite nght, and that 
the difficulty was only a superficial one and could easily have 
been overcome. If, when the difficulty occurred, the logical 
relations had been the sole detemunant, and if these had been 
carefully examined, the obstacle would at once be found un- 
important The less one takes into consideration all the 
relevant conditions, the more one will be embarrassed by an 
apparent failure. And so, it is not surprising that the chim- 
panzee, who does not grasp certain parts of the situation at 
all clearly, is influenced just as much by a imstake methodo- 
logically ummportant, as by an error in principle, and will 
then, because subsidiary circumstances spoiled the first 
attempt, give up the whole thing in despair. Grande furnishes 
a good example, when she suddenly puts a second box on the 
first one ; the solution is not only objectively good in pnnaple, 
It also appears with the character of genuineness , but as 
luck would have it, a comer of the top box is upon a board 
nailed across the surface of the lower one, so that when the 
ammal begins to climb up, the box shps sideways, and then 
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Grande lets it fall altogether, and shows distinctly by her 
behaviour that, for her, the whole method is now completely 
spoiled. But such mcidents can only happen under one 
condition, i.e. that one side of the situation is not clearly 
grasped, and so we arrive at our chief pomt : the experiment 
with two boxes involves conditions which the chimpanzee 
does not quite understand.] 

Further on in the experiment a curious incident occurs : 
the animal reverts to older methods, wants to lead the keeper 
by his hand to the ob)ective, is shaken off, attempts the same 
thmg with me, and is again turned away. The keeper is 
then told that if Sultan tries to fetch him again, he is ap- 
parently to give in, but, as soon as the animal chmbs on his 
shoulders, he is to kneel down very low. Soon this actually 
happens • Sultan chmbs on to the man’s shoulders, after he has 
dragged him underneath the objective, and the keeper quickly 
bends down The ammal gets off, complaining, takes hold of 
the keeper by his seat with both hands, and tnes with all his 
might to push him up A surpnsing way to try to improve 
the human implement ! 

When Sultan now takes no further notice of the box, since 
he once discovered the solution by himself, it seems justifiable 
to remove the cause of his failure. I put the boxes on top 
of each other for Sultan, underneath the objective, exactly 
as he had himself done the first time, and let him pull down 
the objective. 

[As to Sultan’s effort to push the keeper into an erect 
jxjsition, I should hke at the very beginning to rebut the 
reproach of " misunderstanding ”, of ” reading into the 
animal ” ; the procedure has merely been described, and there 
IS no possibility at all of its being imsunderstood. But lest 
suspicions should arise, this case being an isolated one (an 
unjustifiable suspiaon in any case, considering that Sultan 
tnes to utilize both the keeper and me, not once, but over 
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and over again, as a footstool). I shall briefly add a description 
of similar cases : (19.2) Sultan cannot solve a jn^oblem, in 
which the objective is outside the bars beyond reach ; I am 
near him inside. After vain attempts of all sorts, the ammal 
comes up to me, seizes me by the arm, pulls me towards the 
bars, at the same time pulhng my atm with all his might 
down to himself, and then pushes it through the bars towards 
the objective. As I do not seize it, he goes to the keeper, 
and tries the same thing with him. Later (26.3) he repeats 
this proceeding, with the only difference that he first has to 
call me with plaintive pleading to the bars, as this time I 
am standing outside In this case, as in the first, I offered 
so much resistance that the ammal could barely overcome 
it, and he did not release me until my hand was actually 
on the objective ; but I did not do him the favour (in the 
interests of future expenments) of bnnging it in. — I must 
mention further, that one hot day the ammals had had to 
wait longer than usual for their water “ course ”, so that 
finally they simply grabbed hold of the keeper’s hand, foot, 
or knee, and pushed him with aU their strength towards the 
door, behind which the water-jug usually stood. This became 
their custom for some time , if the man tried to continue 
feeding them on bananas, Chica would calmly snatch them 
out of his hand, put them aside, and pull him towards the 
door (Chica is always thirsty). — ^It would be erroneous to 
consider the chimpanzee unenhghtencd and stupid in these 
matters. I must add that the ammals understand the human 
body particularly easily in its local costume of shirt and 
trousers without any coat. If anything puzzles them, they 
will investigate it on occasion, and any large change in the 
manner of dressing or appearance (e.g. a beard) will make 
Grande and Chica undertake an immediate and very interested 
examination.] 

After the encouraging assistance to Sultan, the boxes are 
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again put aside. A new objective is hung in the same place 
on the roof. Sultan immediately builds up both boxes, but 
at the place where the objective had been hung at the very beginning 
of the experiment and where his own first construction had stood. 
In about a hundred cases of using boxes for building, this 
IS the only one in which a stupidity of this kind was committed. 
Sultan IS qmte confused while doing this, and is probably 
qmte exhausted, as the experiment has lasted over an hour 
m this hot place * As Sultan keeps on pushing the boxes 
to and fro qmte aimlessly, they are once more put on top of 
each other underneath the objective ; Sultan reaches it, and 
IS allowed to go Only on one occasion did I see him similarly 
confused and disturbed. 

The next day (92) it is clear that a jiarticular difficulty 
must he in the problem itself. Sultan carries one box under- 
neath the objective, but does not bnng the second one , 
finally it is bmlt up for him and he attains the goal. The 
new one immediately replacing it (the construction was again 
destroyed) does not induce him to work at all ; he keeps 
on trymg to use the observer as a footstool , so once more the 
construction is made for him. Underneath the third objective 
Sultan places a box, pulls the other one up beside it, but stops 
at the critical moment, his behaviour betraying complete 
perplexity ; he keeps on looking up at the objective, and 
meanwhile fumbhng about with the second box. Then, 
qmte suddenly, he seizes it firmly, and with a deaded move- 
ment places it on the first. His long uncertainty is in the 
sharpest contrast to this sudden solution. 

Two days later the expenment is repeated ; the objective 
IS agam hung at a new spot. Sultan places a box a httle 
aslant underneath the objective, brings the second one up, 

< I only noticed later that I used to strain the animals a little too much 
during the first months , only with tune did I develop the slowness of 
procedure adequate to the apes and to the chmate. 
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and has begun to hft it. when, all the while looking at the 
objective, he lets it drop again. After several other actions 
(chmbing along the roof, pulling the observer up) he again 
starts to build ; he carefully stands the first box upright 
underneath the objective, and now takes great pains to get 
the second one on top of it ; in the turning and twisting, it 
gets stuck on the lower one, with its open side caught on one 
of the comers. Sultan gets up on it, and straightway tumbles 
with the whole thing to the floor Qmte exhausted, he 
remains lying in one comer of the room, and from here gazes 
at both box and objective. Only after a considerable time 
does he resume work , he stands one box upright and tries 
to reach his goal thus , jumps down, seizes the second, and 
finally, with tenacious zeal, succeeds in making it stand 
upnght also, on the first one , but it is pushed so far to one 
side that, at every attempt to chmb up, it begins to topple. 
Only after a long attempt, during which the animal obviously 
acts quite bhndly, letting everything depend on the success 
or failure of planless movements, the upper box attains a 
more secure position, and the objective is attained. 

After this attempt Sultan always used the second box 
at once and, above all, was never uncertain as to where he 
had to put it. 

The report shows that after the first independent solution, 
the boxes were arranged on top of each other for Sultan 
four times ; in the experiments on Grande, Chica, and Rana, 
I gave the same amount of assistance three times after the 
first solution, which proved a good incentive to the animals 
to go on with that method. If I had let them get very hungry 
and then put them time and again into the same situation, 
they would probably have developed their bmlding process 
without this interference But what seemed to me more 
important, after my first experiences (instead oi trying to see 
whether the chimpanzees would keep on building without 
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encouragement, proceeding to constructions of three and 
four parts), was to exanune minutely their method of building ; 
that was why, after they had once solved the first essentials 
of the problem, I encouraged them as much as possible to 
continue. 

If puttmg the second box on the first were nothing more 
than a repetition of the simple use of boxes (on the ground) 
on a higher level, one would expect — after the other ex- 
periences — ^that the solution once found would simply be 
repeated. To Sultan and Grande it is quite a matter of 
custom — in the days of these expenments — ^to attam objectives 
by means of one box, as the tests show ; but neither succeeded 
easily in reproducing his butldtng methods, and one glance 
at the descnption of the expenments will show that the first 
failure (merely practical) is not alone to be blamed for it 
Neither is a quite external factor the chief cause : it is true 
that the boxes are heavy for the httle ammals, and there are 
moments in the course of the expenments when they simply 
cannot manage the weight. But one has only to see with 
what energy and success they generally carry and hft their 
burden, when they build at alt, and how completely perplexed 
they may become, too, even when they have the second box 
high enough (from a human point of view) merely to let it 
sink on to the lower one, to reahze that the animals do not 
omit further building merely on account of the physical effort. 
Rather, they will be a httle clumsy to begin with. But too 
much stress must not be laid on this , for probably the 
abandoning of the method after the first tnal, is connected, 
internally, with their other strange behaviour, their sudden 
fits of perplexity before the two boxes ; and this behaviour 
has nothing to do with clumsiness. The animal does not 
behave then hke somebody accomplishing a task clumsily, 
but like someone to whom the situation does not offer any 
definite lead toward a particular action. 
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This inhibition, perplexity, or whatever one hkes to call 
it, which may befall the animals m their first attempts, when 
obviously the solution " put second box up ” has already 
appeared and they are proceedmg to carry it out, was observed 
three times m Sultan, twice m Grande, and clearest of all, 
later (in the spnng of 1916) in the adult Tschego, on the 
occasion when she was to place one box on the other for the 
first time. I want to emphasize again that at first ever3rthing 
goes well ; as soon as the ammals are quite famUiar with the 
situation, and are convinced that they cannot attain the 
objective with one box, a moment arrives when the second 
box is suddenly “ drawn into the task They then drag 
it up (Tschego) or carry it just to the first box and all of a 
sudden stop and hesitate. With uncertain movements they 
wave the second one to and fro over the first (unless they let 
it drop to the ground immediately, not knowmg what to do 
with it, as Sultan once did) and if you did not know that the 
ammals see perfectly well in the ordmary sense of the word, 
you imght believe that you were watching extremely weak- 
sighted creatures, that cannot clearly see where the first box 
is standmg. Espeaally does Tschego keep lifting the second 
box over the first and waving it about for some time, without 
either box touching the other for more than a few seconds. 
One cannot see this without saying to oneself : " Here are 
two problems ; the one (' put the second box up ’) is not 
really a difficult task for the ammals, provided they know 
the use to which a box can be put ; the other (' add one box 
to the other, so that tt stays there firmly, making the whole thing 
higher ’) iS extremely difficult.” For therem lies the one 
essential difference between using one box on the ground 
and adding a second to the first : In the former case, on the 
homogeneous and shapeless ground, which does not claim 
any special requirements, a compact form is simply put down 
or else it is just dragged along (till imdemeath the objective) 



148 THE MENTALITY OF APES 

without being taken off the ground at all In the latter case 
a limited body of speaal shape is to be brought into contact 
with a similar one, in such a way that a particular result is 
obtamed , and this is where the chimpanzee seems to reach 
the hmit of his capacity. 

A glance in retrospect will show immediately that the 
expenments before described with one box only on level 
ground, get over this difficulty; but they are misleading, 
and, therefore, carmot give an adequate idea of the chim- 
panzee. Either the httle animal ptMs his box almost under- 
neath the objective, or he rMs it there. In neither case 
does it matter whether the box is some centimetres or even 
decimetres to the right, left, m front, or behind. The ground 
IS the same level everywhere, and the objective, in spite of 
these small differences in position, is easily attamable^ and, 
therefore, m the hands of the chimpanzee (who does not see 
any problem at all) the box automatically, with a few quick 
movements, reaches a position of equihbnum, in which it 
can be used. Quite different is the experiment with two 
boxes. Here the chimpanzee already meets a static problem 
which he must solve*, since the first and second box do not 
solve it by themselves, as the first box and the level ground 
did. 

[These observations and discussions lead to the conclusion 
that the chimpanzee will, without effort, place a small box 
on a very big box under the objective (the surface of the big 
box bemg both optically and physically more hke the ground) , 

■ Considerable mistakes of this nature, with reference to the objective, 
are easily and " genuinely " corrected (compare Koko) , no factor of 
shape of any higher degree enters into consideration here, but simply 
■' distance " 

■ Probably he seldom solves it " genuinely ” , but it seems remarkable 
to me that cases occur (as those described) where at least the problem 
as a problem has an eSect upon the chimpanzee and keeps him per- 
plexed, since the solution does not appear He could, after all, just 
let the second box drop somehow on to the first, and need not hesitate 
uncertainty may also be a good sign, on occasion 
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and, as a matter of fact, once, where a big cage formed the 
lower part of the structure, the second small box was im- 
mediately put firmly on top of it.] 

There are two kmds of statics involving insight, ]ust as 
there are (compare above, p. 75 seqq ) two ways of mastering 
lever action. The one kind, the physicist’s (centre of gravity, 
movement of a force, etc ), does not come into question here 
any more than in those countless cases in which man 
correctly ” laj^ or stands some things on others Un- 
fortunately, psychology has not yet even begun to investigate 
the physics of ordinary men, which from a purely biological 
Endpoint, IS much more important than the science itself, 
as not only statics and the function of the lever, but also a 
great deal more of physics exist in two forms, and the non- 
scientific form constantly deterimnes our whole behaviour.^ 
However the naive statics of man may have ansen, even 
the most superficial observation will show that “ gravity ” 
on the one hand and visual forms in space on the other, play 
]ust as important a part in it as forces and distances, con- 
sidered abstractly, in stnctly physical statics. At least one 
of those " components ” must be in a very undeveloped state 
in the chimpanzee , for the total impression of all observations 
made repeatedly on the animals leads to the conclusion that 
there is practically no statics to he noted in the chimpanzee 
Almost everything arising as " questions of statics ” dunng 
building operations, he solves not with insight, but by trying 
around bhndly. And there can be no more stnking contrast 
than that between genuine solutions arrived at suddenly 
and in one sequence, and the blind groping about with one 
box on the other, which is the procedure of construction 
when no lucky chance (hke those described above) brings 
box on box, surface to surface " Bringing a second box 

■ With experts, of course, this is saturated in all stages by physical 
science in the strict sense 
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above the first one ’* (or a third or fourth — not realized as 
numbers, but as " more ” or " others ”) no doubt still comes 
into the category of “ genuine solutions but the expression 
" to set one on top of the other ” should be used with great 
caution, when meant to denote what the chimpanzee really 
does. These words suggest our (not necessarily scientific) 
human statics, and the animal possesses extremely little of 
this. 

One may observe very similar facts in the first years of 
childhood. Very young children also, in attemptmg to 
pile one thing on another, try, by holding, and sometimes 
pressing, one against the other, to fix them m different and 
often curious positions. It is quite obvious that they too 
lack that kmd of statics. But while human children, when 
about three years old, begin to develop the elements of this 
naive physics of equihbnum, the chimpanzee does not seem 
to make any essential progress in this direction, even when 
he has plenty of opportunity to practise. For, although his 
uncertamty in the sphere of spatial forms and gravity soon 
discourages him less than at first (when he gives up all effort, 
in face of the conglomeration of boxes), yet even after success 
has strengthened his confidence, his gaily-undertaken work 
remains as much " mere trying as at the beginning : a 
turning, pulling, twisting, tipping of the upper box on the 
lower, so that the animals, espeaally Grande, arouse admira- 
tion by their patience. One must not think that such a 
construction, even of three boxes only, can be accomphshed 
in a few seconds ; the more scope the boxes give for various 
accidents, the smaller they are, the more boards they are 
made of, the longer the animals will have to work, and it has 
happened that Grand kept on building up her structure for 
ten minutes at a time, then tumbling down with it, beginmng 
again, and so on, until she was quite exhausted, and altogether 
unable to continue at all. 



In the confusion of this method of construction some features 
are particularly characteristic. If the upper box is brought 
into a position m which it stands quite satisfactorily from 
a static point of view, but in which it may still wobble a httle 
(this motion having no significance), it is often taken, or 
turned, out of this good position, if either hand or foot discover 
the osciUaiton , for the optics of the position has here no 
further noticeable significance for the chimpanzee’s control 
over the situation. If by chance, or m any other way, the 
upper box comes into any position where it does not for the 
moment wobble, the chimpanzee will certainly chmb up, 
even though a mere touch or faction at some point has for 
the moment steadied the box ; really it may be qmte unsteady 
and may fall over at once if weight is put on it Thus Sultan, 
quite as a matter of course, once tned to chmb up on the 
second box when it was precanously balanced on one comer 
only of the under one Whether one box, for example, 
projects qmte far out sideways from the rest of the structure 
or not, seems to be a matter of indifference to the chimpanzee 
— and sometimes the third box does not fall, only as long as 
the fourth and the ammal remain on top of it and steady 
it by their weight. So one sees what happens when the 
chimpanzee deviates for the first time qmte definitely from 
his optically-led treatment of the situation ; probably because 
it no longer serves to meet his needs. Structures grow under 
his hand, and often enough he can climb them, but they are 
structures which, according to the rules of statics, seem 
to us almost impossible. For all structures that we know 
(and are familiar with optically) are achieved by the apes 
by chance at best, and, as it were, by the " struggle for not 
wobbling.” If Grande’s first three-box construction is 
examined (see above, Plate IV, which, I hope, is clear enough 
to illustrate the point), it will be seen that it is scarcely capable 
of " life ” ; it is not able to stand alone ; at the moment when 
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the photograph was taken, it actually was no longer standing 
of its own eqiuhbnum, but thanks only to the well-balanced 
weight of Grande herself, who, in her turn, is bolding fast 
to the objective above, and who cannot take it off or let go 
without tumbling down with the whole structure.^ Such 
occurrences are quite frequent, only that the constructions 
often look even more perilous , usually the catastrophe 
happens before there has been a quiet moment long enough 
to take a photograph. 

From this description it will be seen that the animals 
partly replace the missing (everyday) statics of human beings 
by a third kind — ^that of their own bodies, which is taken 
care of automatically by a speaal neuro-muscular machinery 
In this respect, the chimpanzee, it seems to me, is even supenor 
to man, and he obviously draws an advantage from this gift. 
When he is standing on a structure, the balance of which 
would fill an onlooker with fear, the first suspiaous wobbhng 
of the structure is counteracted m the most masterly fashion 
by an mstantaneous altenng of the balance of the body, by 
hfting his arms, bending his trunk, etc., so that the boxes, 
under the ammal, to a certain extent, share the statics of his 
labyrinth and cerebellum. It can be said that in a great 
number of these constructions the ammal itself, with the 
delicately-balanced distribution of its weight, contributes a 
certain element, without which the structure would collapse. 
But this is chiefly a phystological achievement, in the narrower 
sense of the word , there is no question of a real “ solution ”. 
I must express a warning against an explanation which is 
too easy and qmte inadequate in face of the actual facts, 
which would consider the animals merely too untidy and 
careless to build an3^ng more stable. The animals’ work 
may make this impression on a novice, but longer observation 

> And inunediately after the photograph was taken, the mishap 
occnired 
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of the tireless energy which Grande displays — as much in 
pulling down well-built structures because one part wobbles, 
as in building up structures wliich do not statically balance — 
will convince an3rone that the real explanation lies deeper, 
and that, at least, those animals np till now observed, are 
chiefly hindered by the limits of their " visual insight 
If the animals cannot even intelligently combine the building 
materials into one whole, it is not astonishing if they often 
are unable to understand or deal with an existing structure ; 
for the corresponding (naive) human faculties are missing, 
and can only be acquired with difficulty ; nor is there any 
question of mere haste or untidiness here. So it will sometimes 
happen that Grande (and others too), while standing on 
one box, will try to lift another up in spite of its being open 
on one side, and a comer of the first box projecting into it. 
So, at least in part, Grande by her own weight, which rests 
on both boxes, hinders the lifting of the second box, but in 
spite of that she takes the greatest pains to drag it up, tearing 
and shaking it until, in a rage, she finally gives up trying to 
accomplish what she herself, without realizing it, is preventing. 
In the same way it may happen that Grande will be standing 
on a box supported at each end by two others, like pillars,* 
and that then one of the lower boxes will strike her as suitable 
for building purposes ; if she can, she calmly pulls this out 

> Nueva dealt with ahapea in space so mnch more aensibly than any 
of the othera, that one waa led to think that ahe might have bmlt 
differently, bad she ever got as far as budding expenments. That 
there is an " optical weakness " must be taken for granted m any case, 
because even in the simple " gravitational physics ", " gravity " is for 
the most pert detemun^ optically 

* Snch a thing can only come about by chance Not once did the 
animals pnrpoeely pile up their boxes on the bridge pnncitdt, althonj^i 
in several expenments I tiled to suggest snch a proceeding to the^ 
by hanging tbe objective high np, placing heavy, solid pedestale at 
its lig^t and left, and laying a stout board handy, so that they had 
only to place It across m order to reach the objective by standing on 
its centre. The board was always used (by Snltan and Cbica) as a 
jim^iag-stick Similariy all other expenments failed, in which tbe 
principle of using two forces at the same time plays any rdle. 
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at the side, and is very much startled when, together with 
the box on which she is standing, she tumbles to the ground 
(as must happen). I saw thu even in 19x6 ; there is simply 
no perceptible improvement. 

[On the other hand the aTiimak seem to learn that it is 
well not to turp the open side of a box upward in building, 
although this is not a matter of great importance ; many 
constructions were built in which the second box lay 'firmly 
across the open end of the first. Nevertheless, this method 
of construction gradually occurs less and less. 

Piling higher boxes on lower ones may be done from the 
ground or from the protruding edges of the lower boxes, but 
also in such a way that the animal, standing on the topmost one, 
polls the next box up to it. The former proceeding is generally 
more practical, since the architect does not stand in his own 
way, as he easily may in the latter case. The animals all 
adopted it at the beginning. But in the building activities 
to be described later, in which the whole company joined, too 
much depended on keeping possession of the top, and so the 
second proceeding become customary.] 

Sometimes it seems advisable to take one of the facts 
developed by observation, and demonstrate it in sharp outline 
by an extreme test. For this purpose the animals were 
confronted with the following situation : the objective is 
placed very high, a box lies near by, but the ground underneath 
the objective is covered with a heap of average-sized stones 
on which a box can hardly be placed firmly, (iz.4.1914) Cbica 
gets up dn the stone-heap and endeavours in vain to reach 
the objective with her hand, and later with the stick ; she 
does not pay any attention to the box, and, after a short time, 
not even to the objective. A second experiment, several 
hours later on the same day, proceeds in exactly the same 
way. This tells us nothing. It seems to me comptetely 
impossible that Qiica should immediately see the stone-heap 
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aa an obatacle. as she never reached such clearness of concep- 
tion in much ruder obstacle-expeiiments ; in any case she 
would at least make a try with the box. The test with the 
most mtelligent of the animals, Sultan, had an entirely clear 
result, in the same situation and on the same day. He 
immediately pulls the box on to the stone-heap, but does not 
succeed m making it stand op ; he drags a big cage from a 
distance, tips it onto the stones, sets the first one on top of it, 
and reaches the objective after fifteen minutes of very hard 
labour, though on a construction that stands crookedly up 
m the air. The stones are now heaped up into a pomted 
pyramid. But this time Sultan, by a senes of lucky accidents, 
fixes his box onto the heap in a certain way m a few minutes, 
and again reaches the objective. At the third repetition — 
the pyramid having been built up again — he is not successful, 
and soon gives up his efforts. He did not make the least 
attempt, during the experiments, to move the stones and clear 
a level foundation. 

On the following day the stones are replaced by a number 
of preserve-tins which are laid undereneath the objective m 
rolling position. Sultan immediately seizes the box and 
attempts to put it on the tins, whereat the box rolls off to the 
side over and over again. After fussing about with the box 
for some time, he pushes the tins (accidentally) a little sideways 
from the objective, so that a free place is made between them, 
Wg enough to place the box perpendicularly. But he makes 
further hard efforts to stand the box on the tins without pajring 
the_ least attention to this free place . Nothing in his behaviour 
indicates any endeavour to remove the rolling tins, although 
he could do it in a few seconds without the least trouble. 
Finally the box is put accidentally on the ground and partly 
on the tins, aslant it is true, yet fairly firm, and Sultan reaches 
the objective. [The experiment with Sultan becomes all the 
more important as this animal takes out of the box the stones 
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which weigh it down the moment he realizes that it cannot be 
moved ; he thus removes otetacles which he understands to 
be such. The same earlier experiment also showed that the 
chimpanzee did not have so much respect for obstacles set up 
" by the master ’’ that he would not remove them. This is 
an anthropomorphism. Sultan does not consider at all how 
it comes about that strange objects lie under the objective, 
and as far as respect goes, he generally reserves that for the 
moment when, after an offence, the sad consequences actually 
occur , unless it is a matter which has been frequently for- 
bidden, such as climbing along the wire-netting of the roof ; 
which eventually did not happen often in my presence.] 

In March, 1916, the same test was accidentally successful, 
Grande being the animal expenmented with. Chica had in 
vain jumped for the objective with a short stout tree-tnmk, 
and had then left it l3nng under the goal. Grande began to 
build, and at first on free ground , but when, on fussing about 
with the boxes, one of them tumbled under the objective and 
thus fell on the trunk, the animal changed its plan, and chose 
this box as a base. She took all sorts of pains to erect a 
structure on it, but, all the while, the foundation kept tip^wg 
and toppling on the trunk. Grande threw not one glance at 
the obstacle, any more than Saltan had at the tins. 

According to these results, one can construct a priori a type 
of further observations. When the chimpanzee solves 
problems genuinely, which are only problems of "rough 
distance ’’ from the goal, and at the same time hardly possesses 
or learns anything of our naive statics, " good errors " are 
bound to occur, in which the animal makes real attempts to 
conquer the distance better — that is the good in it — but 
unconsciously aims at a static impossibility — that is the error. 

The first of these good mistakes was observed in only two 
cases : it has a startling effect. (Z3.2) Chica tries in vain, 
in the first experiments, to attain the objective with one box ; 
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she soon realizes that even her best jumps are of no avail, and 
gives up that method. But suddenly she seizes the box with 
both hands, holds it by a great effort as high as her head, and 
now presses it to the wall of the room, close to which the 
objective hangs. If the box would “ stick ” to the wall, the 
problem would be solved ; for Chica could easily climb up 
and teach the goal by standing on it. In the same experiment, 
later on, Grande puts a box under the objective, lifts her foot 
to climb, but lets it drop again, discouraged, when ^e looks 
up. Suddenly she seizes the box and presses it, still looking 
up towards the objective, to the wall at a certain height, just 
as Chica had done. The attempt at solution is genuine : the 
sequence of movements, from " lifting up the foot ” to " press- 
ing the box to the wall ’* contains an abrupt break between 
" dropjxng of the foot ** and " seizing the box ” ; and the 
proceeding " seizing — ^resolutely lifting it to about i m. high — 
pressing it to the wall,” forms one single whole. Exactly 
the same applies to Chica ’s behaviour. It would be a wrong 
interpretation to say that the animals wanted to knock down 
the objective with the box. If that were their intention, they 
would deal with it quite differently, make different movements 
with it, and would lift the box straight up m the direction of 
the objective, not press it sideways to the wall, as both did 
from the very beginning. I will refer again later to this 
proceeding, for once really containing naive statics, even 
though chimpanzee-hke and extremely primitive. [One might 
think that Grande was imitating what she had seen Chica do, 
but this seems very improbable to anyone more familiar with 
the chimpanzees' power of imitation. Furthermore, Grande’s 
jxocedure is that of a genuine attempt at solution, and nothing 
would be changed if she had copied it ; ti is most difficult for 
tkimpanxus to imitate anything, unless they themselves 
understand tf.] 

If the chimpanzee cannot reach his objective from a 
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box placed flat, he often turns it upright, after measuring 
the distance with a glance. There is a further development 
of this, which only has the defect that it is not compatible 
with the laws of statics. The animal stands on one box 
and {daces another in front of him and on top of the first, 
but a glance at the goal shows that the distance is too great. 
Then the upper of the two boxes is turned and turned again 
out of its ptosition of equilibrium and " diagonally ’* (cf. 

Fig. lo) ; the ammal tries meanwhile 
with grave concentration to ascend the 
heightened {nnnack. This attempt at 
solution can be repeated ai infinitum 
as the box certainly moves under the 
ape’s hands, but remains in balance 
itself, to a certain extent, without much 
effort on his {lart. With an amazing 
stubbornness and minute care, Grande 
repeated this " good error ” for years. 

To the {irecedmg two a third example 
may be added, which, though not con- 
cerned with building, contains never- 
theless a problem of statics. Chica tnes to combine her 
jumping-stick procedure with building ; she either begms her 
hghtmng-hke climb from the top of the structure iiriiile the 
pole stands beside it, or she tries to prop up the pole on the 
boxes, if the building is firm enough, though, of course, she does 
not control it visually. If the boxes are so arranged that the 
top one lies with the opening uppermost, then the highest 
portions are the narrow edges of the boards composing its sides. 
So Chtca does not put her pole tnside the open box, but with all 
care on Us highest portton, that is, on a pomt at the edge of the 
box. a surface about 15 mm. wide. Fortunately the pole 
always slips down before she has begun to climb projierly, 
or she might easily have a bad fall. She does everything to 
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invite this catastrophe, and always {arops her pole on the edge. 
This is a " good ’’ error, arising from anderstanding of some 
factors (height and approach to the objective) and comidete 
blank innocence of others (statics). 

The setting up of a ladder is, as a task, so like the piling 
up of boxes that I will pass on to it here. In botlr cases, when 
<Hice decided these tools shall be used, there arises the special 
problem of making them ready for use : a quite independent 
task of arrangement and statics. However, the ape's treat- 
ment of ladders brings out two points 
not conspicuous in the problem of ^ 

the boxes. 

When Sultan first made npe of the 
ladder (instead of a box or a table, 
see p. 48 above) his handhng of it ^ 
looked very strange. Instead of 
leaning it against the wall near 
which the fruit was hanging from 
the roof, he set it up in the open 
space directly imder the objective Fio. 11. 

in a vertical position, and tried 

to climb up it. If the observer is already acquainted with 
the animal’s habits, he will at once realize that the ladder 
is here used as a jumptng-sttek. The chimpanzee tries to use 
this long wooden frame in the same way as sticks and planks. 
As this method meets with no result, it is altered. 'Sultan 
leans the ladder against the neighbouring wall a (cf. Fig. xi), 
but quite differently from the way we do, so that one of the 
uprights rests against the wall, the plane of the ladder extending 
into the room. He then ascends the ladder. As the objective 
is hung from the roof close to one of the corners of the room, 
and the animal in mounting the ladder has the other wall b 
close before him, he succeeds on the lower rungs m jtte- 
serving both the ladder’s equilibrium and bis own, by 
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resting one arm against the wall b. But before he reaches 
the prize, the ladder falls, and after Sultan has had 
several such tumbles, he lies still for a while in annoy- 
ance. Then he returns to the task, and after long trying, 
finds a position more rimilar to that in human use in 
which he succeeds in climbing the ladder and securing the 
{arize. But in this case, as in the previous efiorts, he gives the 
impression of not aiming at placing the ladder against the wall 
in a human fashion, but, as far as possible, yitfMg U to ike wall, 
while remaining more or less under the objective. The first 
tendency is the more {ironounced and sometimes {iredominates 
entirely : therefore, even when the ladder is successfully used, 
it stands much too vertically for our human requirements of 
statics. 

Grande, the exceedingly indifierent acrobat, did not care 
to do jxile-jumping, and so her use of the ladder on the first 
occasion differed entirely from Sultan’s. She bad not been 
present at his test. (Date : February 3rd.) The objective 
was again suspended from the roof near a comer of the room. 
Grande brought the ladder to the spot, laid it horizontally 
against the wall (edgeways up) and tried to reach the objective 
by jumping from the upright that lay topmost. She had 
only recently been inititated into the use of boxes ; in the 
absence of such an article, it is easy to see that she places and 
uses the ladder as a sort of defectvoe box, that has to be propped 
against the wall. But in the next eiqieriment she lifts up the 
ladder as Sultan did, in such a way that one upright is propped 
against the wall and the rungs protrade vertically from it into 
space. Theendof the u{)right got just enough sup{>ort against 
the rough wall to keep it in position, but^ Grande began her 
ascent, it slijiped of course and so did she. Nevertheless she 
often repeated the effort, keeping to the same porition of the 
lad«fer, imtil at last and purely by chance, the upright was 
cau^t and supported by a little roughness in the wall, long 



enough for her to chmb up (the ladder almost in the air, to our 
notions) and reach the goal. I repeated this test with Grande 
three months later (May Z4th). She set up the ladder in almost 
exactly the same position as before, only at a shghtly less 
vertical angle. The caution and dexterity with which she 
balanced the swaying of the ladder, by movements of her own 
body, were wonderful and admirable, for as before, the ladder 
was precariously supported by the end of one upnght only, 
and the whole proceeding looked almost super-static. 

Sultan kept to this procedure till 1916. As Chica also 
prefers this position (and but rarely presses the flat side of the 
ladder against the wall) this manner of placing it can hardly 
be mere comnadence. Equally it will be no coinadence that 
the normal, human method of placing a ladder in position was 
never perfectly carried out — ^i.e. unmistakably and at once, 
as a real solution. 

The resulting conclusions may be summarized thus : 

I. If we exclude Sultan’s attempt to use the ladder as a 
jumping-stick, we must admit, from the other efforts, that 
chimpanzees do possess a very modest understanding of 
statics, and that we can only speak of an almost absolute 
lack of insight in this respect. Both Grande and Chica press 
a box that is too low. sideways against the wall ; they do not 
try to suspend it tn vacuo. Sultan, Grande, and Chica try 
to put the ladder into contact with the wall, as soon as they 
perceive the need for firmness, but at first contact is purely 
visual ; and, therefore, not much depends on whether, in 
their subsequent attempts, an actual and practically useful 
contact is established as well, as long as the ladder will some- 
how stick to the wall. Even in their procedure with the 
jumping-stick the same pmnt could be noticed : none of the 
animals tried to hold too sh(Ht a stick or a second one, 
added for length (compare Rana, p. 124 seqq.)— simply higher ' 
up in the air’, the end most be in touch with something or. 
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at least, appear to be in optical contact. Thus the dangerous 
ventore of Chica in potting the end of her pole on the narrow 
edge of the open box showed not only lack of clearness in 
statics, but also, by the very minute attention and faedsion 
with which she placed the pole just there, and not blindly 
in the air, a plain static need. 

But the pressing of the boxes against the vertical wall 
proved again that this need has not evolved much beyond 
visual and physical contact. The placing of the ladder 
has certainly been decided by the urge to bring about visual 
contiguity between ladder and wall, and therefore is not the 
outcome of mere trying around ; but since only this visual 
factor comes into consideration, the procedure remains odd 
to our eyes. The ladder which is in contact with the wall 
by the length of one upright, or by the whole face of the rungs, 
is optically tn doser contact than if it were supported at four 
points — the two extremities of each upright — as in our human 
fashion. It is then staticaUy rightly {daced, but probably 
appears to the chimpanzee to be " not firm ", just as hts 
favourite position does to ms. Unfortunately this visual 
factor, too, is never fully evolved : in box-pilmg there is no 
attempt at a real fitting of forms, and even " rough contact " 
is ignored to some extent when, for example, boxes project 
considerably beyond their pedestals. There is probably, m 
problems in udiich full insight will not in any case be attained, 
a tendency to neglect even the possible degree, and so the 
ape merely *' tries around." In the case of the ladder the 
task is a little easier : the relation " homogeneous wall — 
simple total shape of the ladder " is more easily comive- 
hensible to an ape than the relation of two boxes. Here, 
a certain statics of contact is quite indisputable, though it 
varies from human ideas and is very *' unpractical." The 
particular position of the ladder with one upright against 
the wall and the rungs projecting vertically into space is 
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probably determined by the position of the fruit. Had the 
first tests in this series been arranged with the objective 
attached to the wall, pressing the rungs of the ladder to the 
wall would perhaps have been the only procedure adopted.^ 

[As this essay treats as little as possible of theory, I will 
give only a brief suggestion of the manner in which the habits 
of the chimpanzee positively hinder the evolution of statics. 
We know* that in human beings the absolute visual orienta- 
tion in space which makes complete reversal of forms appear 
as a strong alteration, develops gradually in children. The 
h3^thesis that this (normal) absolute spatial orientation.* 
this fixed " above ” and “ below,” is a product of the habitat 
upright posture of our heads, appears plausible, whether we 
wish to attnbute the formation of these facts to " experience ”, 
or (like the author) are inclined to admit a direct physiological 
influence of gravity upon the optical processes m certain 
parts of the working nervous system (as m this upright posture) . 
In any case, we should not have developed this absolute orienta- 
tion in space to such an extent, if we, like the chimpanzees 
held our heads just as often in other positions as vertically 
erect. If we consider the fundamental dependence of our 
statics on the generally firm orientation of " above ” and 
" below ”, the " vertical ” and " horizontal ” (a child too 
has no statics as long as it lacks this absolute orientation), it 
will be evident that the chimpanzee lives under very un- 
favourable drcumstances to the development of statics. 

On the other hand, his natural life is eminently calculated 
to exercise the functions of the labyrinth and cerebellum, 
and to make him so muscularly dexterous and agile that the 
least expert acrobat among chimpanzees need not fear human 
rivalry. Thus in the manipulations with ladders and boxes, 

> Subsequent tests about this point gave no definite results 

■ W St^ ZtUsehnfi fur angtmaniU PtycMogu, 1909 , F. Oetjen, 
ZetUckr.f Ptyekol , vol 71, 1915. 

* M Weitheimer. ZnUchr. /. Psychot., vtd. 61, p. 93 ssqq 
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he lacks a powerful incentive to the development of statics, 
for he is physically able to cope with structures to which 
no human adult would trust himself.] 

a. When an inexperienced observer comes into contact 
with the chimpanxees and wishes to test them in any way, 
his method is, very often, to give them carefully designed 
and specialized human implements, e.g. ladders, hammers, 
tongs, etc., and to inquire whether they utilize these. And 
then, if such an inexperienced observer sees a chimpanzee 
usii^; a ladder, he is amazed at the high degree of intelligence 
and development displayed. But we must quite distinctly 
understand that the chimpanzee is not using a " ladder " 
tn the human sense of the term (which connotes both a special 
onn and a special funetxon), and that, for the ape, a ladder 
has no particular advantages over a strong plank, a pole, 
or a tree-trunk, all of which he utihzes in much the same way,^ 
for he only apprehends the rough qualities of the whole object 
and its most primitive functions. 

But the observer is far less impressed by the utilization 
of tree-trunk, pole, or plank, ]ust because he was dazzled 
and misled by the external " humanness ” of the chimpanzee's 
employment, of a "real ladder", though the trunk, pole, 
and plank are, foe the chimpanzee, absolutely eqmvalent 
to the ladder. We must be very careful in this case, as 
always in investigating the ape’s nature, to disitnguish between 
the external impressvyn of humanness — possibly only due to the 
instrument used — and the degree of insight and the level of 
achievement displayed. The two are not, by any means, 
necessarily parallel. I must explicitly state, in order to 
dispel any misconceptions, that 1 do not recognize any differ- 

> This, althottgh he certainly u*s them as " different things " and, a* 
this whole book provee, doea not sim{dy past thiongh diSnae atreama of 
phenomena. (Volkelt, VorsteUungen dir Tiers (>914) — ^where lower 
fonna of animal hfenreconaidered}. I admit that the (^ecta perceived 
by tba rhimpaniee have not all the qualities of <mr objects. 
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ence in value between the employment of a ladder and of a 
jumping-stick by the chimpanzees ; and I consider that 
there is only a minute difference in that respect between the 
placing of a ladder under the objective, and the same procedure 
with a strong plank. Ladder and board are both utilized 
in the same manner and are practically the same to the chim- 
panzee, as he grips with his feet. For us humans, they are 
quite different, and while the chimpanzee’s jumping-stick 
would be a wretched implement for most human beings, 
it IS even more convenient for the chimpanzee than the ladder. 
External resemblance to human procedure is no critenon here. 

We must always first consider the function of the tool, 
the purpose and manner in which it is used by the ckimpanxee ; 
we must analj'se and determine what quahties and properties 
he realizes. And, having learnt the range of functions, witliin 
whose hmits the chimpanzee is able to imderstand the utihty 
of any object, we shall prefer to investigate his achievements 
and methods of arriving at his solutions in this clear and 
simple domain, instead of bringing him into contact with the 
complex products of human craftsmanship. For in such 
products — e.g. even in ladders, hammers, tongs— there are 
combined a great number of delicate functional points of 
view. The ape will always leave uncomprehended and 
unrecognized full half of what, to us, are the essential requisites 
in such a tool. He will make, on the one hand, an impression 
of dullness or confusion, because he uses the tool wrongly, 
and, on the other, he will look imposingly “ human ”, just 
because be “ handles ladders, hammers, and tongs.” The 
experimental tests furnish clearer and more valuable results, 
both for the estimate of the chimpanzee's stage of development 
and for the psychological theories one wishes to base on such 
research, if we do not employ as ” material ” the complicated 
tools of human invention, but confine ourselves to the most 
primitive objects— primitive both as regards form and function. 
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Otherwise -we only confuse both the animals and ourselves 
as observers. Only as long as the region of simple intelligent 
treatment of the surroundings is not even superficially in- 
vestigated, can one fail to see that we must study the simplest 
functions which can be grasped with insight, before the 
animals are overwhelmed with whole conglomerations of 
problems at once. 

The position is somewhat different in respect of another 
class of problems ; when there is no longer a question of 
discovering what the chimpanzee is able to achieve by his un- 
aided efforts. When once we are to some extent in a position 
to judge this, we can pass on to further tests with more in- 
tncate conditions and material, in which we offer him all 
possible teaching and assistance, in order to see how far 
he learns to understand. We human beings, too, did not 
discover all the methods of acting intelhgently in a day, but 
learnt much by the aid of instruction. And so it would be a 
significant problem to solve, whether the chimpanzee could 
learn to comprehend the human use of the ladder, or whether 
eventually he could —with human help — realize the essential 
function of a pair of tongs. 

Supplement : Building in Common. 

After the chimpanzees available in our researches were 
already familiar with the process of jnling one box on another, 
the whole group was often afforded opportunity to build up 
boxes towards an objective suspended at a considerable 
height in the playground. In time this became a favourite 
amusement. But we must not suppose that this " co-operative 
building ” rejnesents any systematic collaboration, with any 
strict division of labour among individuals. This is, rather, 
the procedure : The objective is hung in position, and the 
assembled chimpanzees gaze around for material to use as 
tools. In a minute they have all rushed under it, one with a 
pole, another armed with a box ; sometimes they drag their 
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tool along the ground, but Qiica prefers to lift her box up in 
her arms or to balance her plank on her shoulder like a work- 
man. Then several of the animals want to ascend at the 
same time, each behaves as if he alone were about to " build ”, 
or had himself erected any ** pediment ” that may exist, 
and wished to complete the structure quite unaided. If 
one ape has already begun this constructional exercise, with 
others building close beside him, as frequently happens, a 
box is unhesitatingly pilfered from the neighbour’s store and 
the rival architects come to blows ; this is apt to interrupt 
the progress of the work, as the higher the structure, the 
keener the competition to mount it. The result is generally 
that the object of the struggle is itself destroyed in the struggle 
— ^knocked over in the m£14e. So the apes have to start again 
from the begmning, and thus Chica, Rana, and Sultan often 
give up the labour and struggle, while Grande, the oldest, 
strongest, and most patient of the four, is left to complete it. 
In this way she has gradually acqmrcd the most skill in 
building, although the more impatient animals, Chica and 
Sultan, are distmctly superior to her m intelligence. 

It is only rarely that one animal helps another, and when 
this happens, we must carefully consider the meaning of such 
action. As Sultan was much more expert than the others, 
in the beginning, he was often obliged to be present without 
helping, as I wished to ascertain the capabihties of the others. 
In one of the illustrations (Plate IV) we may observe his 
attentive mterest. (He is below, on the right-hand side of 
the picture.) If the observer’s vigilance is at all relaxed, 
and the veto on building not continuously renewed, Sultan 
does not venture to enter fuUy into the work, but he caimot 
keep from " lending a hand ” here and there, supporting a 
l)ox that threatens to fall under some adventurous and decisive 
effort of another animal, or otherwise taking a less important 
part in the work, (Compare Plate VII, which is a reprodnc- 
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tion from a dnematograph film : Sultan is steadying the 
box, which moves under Grande’s weight.) On one occasion 
when we had forbidden him to participate in the building, 
he could not keep to the r 61 e of passive spectator, when 
Grande had piled one box on the other, and was still unable to 
reach the prize. He quickly fetched a third box from a 
distance of about twelve metres and put it close to the pile ; 
then he squatted down agatn and watched, although he had not 
been reminded of my prohibition by either word or gesture*. 
But we must guard against misconcepbons ; Sultan’s motive 
is not the wish to help his fellow, at least not predominantly. 
When we watch him, squatting beside the other ammal, 
following all Grande’s movements with his eyes and often 
with slight sketchy movements of arm and hand, there can 
be no doubt that these proceedings in themselves interest him, 
and to a very high degree ; that he follows and " feels ” 
the movements himself, and all the more keenly as they 
grow more difficult and crucial. The " help ” he offers at the 
critical moment is simply a heightening of his already indicated 
participation in the process : and interest in the other animal 
can play only a very secondary part, for Sultan is a pro- 
nounced egoist. In the second part of this work I hope to 
show the extent of this “ jartiapation ”, and the compelling 
urge that seems to overwhelm the chimpanzee who is a spec- 
tator. (Cf. on Plate VII, in the foreground : the animated 
gestures of Konsul at the critical moment : on the cinema 
film this is, of course, much more graphic.) We are all 
acquainted with similar states of mind. It is difficult for 
anyone who, as a result of long practice understands any 
form of work, to stand aside while another bungles it : his 
fingers itch to intervene and " do the job And we human 

> I have already said what is n e c ea aa iy on the subject of ” reading 
into ” and " anthropomorphism ". There was no ambiguity whatever 
in Sultan’s behaviour on ffiis occasion. 
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beings, too, are far from wishing to help such a bungler from 
motives of pure altruism (our feelings towards him at the 
moment are not particularly cordial). Neither do we seek 
some external advantage for ourselves : the work attracts and 
dominates us. Sometimes I think that in these traits of 
character the chimpanzee resembles us even more closely 
than in the realm of intelhgence in the narrower sense ; — 
but we should be on our guard against a mere intellsctuahst 
interpretation of them. (A fine example of this resemblance 
in minor traits is the habit of " passing on ” a punishment 
that has been suffered to an habitually unpopular or un- 
congenial animal : Sultan often does this to Chica.) 

Sometimes the behaviour of the ammals strongly resembles 
collaboration in the strictly human sense, without, however, 
entirely carrying conviction. (Date : 15th February ) The 
little ones had made repeated efforts to reach an elevated 
objective, without success. At some distance stood a heavy 
cage, which had never before been used in the tests. Suddenly 
Grande’s attention was caught by this cage ; she shook it 
to and fro, to turn it over and roll it towards the objective, 
but could not move it. Rana forthwith came up, and laid 
hold of the cage in the most adequate way, and the two were 
in the act of lifting and rolhng it, when Sultan jomed them 
and, seizing one side of the cage, *' helped ” with great energy. 
Alone, none of the three could have stirred the cage from its 
place, but under their united efforts — which were " timed ” 
together perfectly — it rapidly approached the goal. It was 
still at a little distance when Sultan bounded upon it and 
then, with a second spring, secured and tore down the fruit. 
The others received no reward, but then, they had worked 
for themselves and not for Sultan, who had good reason to 
take a sudden dash forward, for otherwise he might have been 
“ done out of it.". Rana certainly understood Grande’s 
intentions when she first began to move the distant cage, and 
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took a hand in her own interests just as Sultan did. As all 
three had the same aim, and as the moving cage prescribed 
to all of them the form of procedure, the box was rapidly 
rolled on its way. 

The following examples are pendants to Sultan’s behaviour 
when he saw others building and was excluded from the com- 
petition. As he IS, generally speaking, much in advance 
of the other animals, he is sometimes permitted to be present 
when they are undergomg tests with which he is already 
f amiliar . He pays close attention — as in the bmldmg ex- 
periments — ^but IS not allowed to take part. If the test is 
one in which the ammal under observation is on the opposite 
side of a grating — for Sultan watches from outstde the bars — 
and the objective is outside on the ground, no stick being 
available, Sultan watches the other animal’s ill-adapted efforts 
quietly for a time. Then he disappears, to return with a 
stick in his hand. With this stick he scrapes sand together, 
at a distance from the objective, but near the bars, or pokes 
through the bars. If the other ape tries to grasp it, he pulls 
it away seemmgly to tease, and thus there develops a to and 
fro game, whtch tends to leave the stick in the neophyte's hand, 
if no prohibition on my part irUervenes 

In one of these tests the neophyte could have supphed 
himself with a stick by breaking up the hd of a box which 
stood near the bars. Sultan was sitting outside, but the other 
chimpanzee failed to solve the problem. Suddenly Sultan 
began to shufBe towards the bars, until he was qmte close 
to them. He cast a few cautious glances at the observer, 
stretched his hand between the bars, and tore a loose board 
from the hd. The further course of this test was an exact 
repetition of the one just descnbed. 

In both cases, as in the buildmg examples, Sultan’s be- 
haviour shows no trace of “ altruism ”, but, though he take^ 
no part in the procedure, we feel his complete comprehension 
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of it, and bis imperative impulse to do sotnething towards the 
solution which remains so long imdiscovered. 

It is clearly proved by the following instance that he really 
sees the task to be earned out, from the standpoint of the 
other antmal. I was endeavouring tp teach Chica the use of 
the double stick. I stood outside the bars, Sultan squatted 
at my side, and gazed seriously, slowly scratching his head 
meanwhile. As Chica absolutely failed to realize what was 
required, I finally gave the two sticks to Sultan, in the hope 
that he would make thmgs clear He took the sticks, fitted 
one into the other, and did not himself appropnate the fruit, 
but pushed it, in a leisurely manner, towards Chica at the 
bars. (Had he been very hungry, his behaviour would 
probably have been quite different ) 

Mutual obstruction is more frequent than co-operation. 
Tercera and Konsul do not take part in the building operations , 
they sit on some point of vantage, and watch the others at 
work. But when the building is in full swing, they give 
striking proof of their comprehension. They love to creep 
up behind the back of the busy arcliitect, especially when 
he IS perched precanously high, and, with one vigorous push, 
knock both building and constructor to the ground. They 
then flee at top speed. Konsul was a master of this game as 
well as of every grotesque contortion. With an expression 
of comic rage, stamping, rolhng his eyes and gesticulating, 
he prepared his fell design behind the innocent constructor. 
It is impossible to describe happenings of this sort ; I have 
seen observers shed tears of helpless mirth as they watched 
them. 

The emotional foundation of this behaviour is a little difficult 
to understand ; in that desenbed below it seems clearer and 
also has been frequently observed. One of the animals has 
just completed his building; then suddenly another, the 
redoubtable Grande for instance, approaches, with unmis- 
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takable intent to use the first animal’s efforts for her own 
advantage. A pitched battle seems inadvisable, but the 
smaller ammal does not at once take to flight, leaving the 
field clear. Instead, he sits on the edge of the topmost box 
and slides off it in such a way that the whole structure over- 
balances and collapses. This proceeding differs totally 
from that usually adopted in descending and must be in- 
tentional ; flight follows and rage on the part of the outwitted 
aggressor.^ 


‘ A Sokolowsky made observationB on a number of anthropoids in 
Hagenbeck's Zoological Park 1 find that other inveshgatois cast 
doubts on some of the achievements of the apes as recorded by him. 
It is certainly true that an expert psychologist would choose his expres- 
sions in the description of the subject more carefully, and show more 
reserve in his comments But, after my investigations so far, 1 find 
the bulk of the facts recorded quite probable, and be correctly recogmses 
that under certain circumstances anthropoids act with insight And 
let us not forget that Sokolowsky was the first person to suggest the 
{isychological study of anthropoids on an experimental basis, in special 
institutions on account of the defiuencies of all occasional observation 
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DETOURS WITH INTERMEDIATE OBJECTIVES 

In some of the instances described above, there has been 
quite a long detour to make. Sultan spends considerable 
time m gnawing the end of a board that he wishes to fit into a 
hollow tube ; and yet this gnawing of wood at the end of a 
stick is an activity which, considered separately, is meaningless 
in relation to his objective. It is not by any means easy for 
the observer to regard it in this way. What we see is rather, 
" Gnaw, gnaw, see if it fits mto the tube, gnaw, fit, etc.”, an 
objectively-connected sequence. What becomes of the ex- 
periment, if we carry this principle a step further ? In the 
case of simple preparation of a tool, and so in our example, 
the part " preparing ” (gnawing) is still somewhat closely 
bound up with the further procedure (insertion and employ- 
ment) by the fact that the auxiliary action has a direct bearing 
on the tool-material. If we now try to find tests with parts 
of greater independence, we arrive at experiments in which 
the animal has to draw into the situation a prelimmary 
" minor ” objective, before he can reach his final objective. 
This auxiliary objective must itself be approached indirectly, 
if the final objective is to be attained. On the other hand, if 
the preliminary process, up to the attainment of the minor 
goal, be considered quite by itself, and apart from what 
follows, this first detour shows less connection with the final 
goal and externally can be distinguished as a separate pro- 
cedure. Experience shows that we get a particularly strong 
impression of intelligent behaviour when detours are made as 
*73 
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one action, which in their separate phases lead so far away from 
the goal, but which, considered as wholes, correspond exactly 
to the situation. 

(March 26th) ‘ Sultan is squatting at the bars, but cannot 
reach the fruit, which lies outside, by means of his only 
available short stick. A longer stick is deposited outside the 
bars, about two metres on one side of the objective, and 
parallel with the grating. It can not be grasped with the 
hand, but it can be pulled within reach by means of the small 


O^ective. ^ 

Fig. 13 

stick (see Fig. 12). Sultan tnes to reach the fruit with the 
smaller of the two sticks. Not succeedmg, he tears at a piece 
of wire that projects from the nettmg of his cage, but that, 
too, is in vain. Then he gazes about him , (there are always 
in the course of these tests some long pauses, durmg which 
the ammals scrutinize the whole visible area). He suddenly 
picks up the httle stick once more, goes up to the bars directly 
opposite to the long stick, scratches it towards him with the 
" auxihary ”, seizes it, and goes with it to the point opposite 
the objective, which he secures. From the moment that his 
eyes fall upon the long stick, his procedure forms one con- 
secutive whole, without hiatus, and, although the angling 
of the bigger stick by means of the smaller is an action that 
could be complete and distinct in itself, yet observation shows 
that it follows, quite suddenly, on an mterval of hesitation and 
doubt — staring about— which undoubtedly has a relation to 
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the final objective, and is immediately merged in the final 
action of the attainment of this end goal. 

(April 12th) : Nueva was tested in the same manner. The 
little stick was placed on her side of the bars, exactly opposite 
to the objective, and the longer stick outside the bars, some- 
what nearer than the objective, and about one and a half 
metres to one side As Nueva was already at that time 
senously indisposed and had very httle appetite, she soon gave 
up her efforts, when she found that she could not angle the 
fruit with the short stick. Then some speaally fine fruit was 
added to the prize, and she approached the bars once more 
and gazed around. Her eyes fixed themselves on the larger 
stick , she took the httle one, drew the larger within reach 
and secured the fruit. The whole action could not be more 
distinct and coherent. 

Grande was tested at a much later date (March zpth, 19x6). 
She scraped the small stick vainly in the direction of the fruit, 
then took no notice of the expenment for a time, only to return 
to it and repeat her efforts with the httle stick. Then she sat 
motionless for a imnute by the bars, opposite to the fruit. 
When her eye fell on the larger stick at the side, she stared 
at it, but still remained motionless. Suddenly she jumped 
up, pulled it m with the little stick, and then fetched tlie fruit 
m with it. The solution of this expenment is not at all 
“ obvious " : we repeated it a few minutes later, but this 
time we placed the larger stick in the spot where the objective 
had been before, only nearer, and the objective in the same 
place as the big stick in the first experiment, but somewhat 
further away. Grande agam made fruitless efforts with the 
smaU stick, and then became indifferent. We called her; 
she came up to the bars , squatted opposite the fnut, and 
looked about until her gaze was anested by the longer stick, 
when she repeated her former correct procedure It is alwaj*s 
a sign of extreme difficulty if a rapid repetition of the test 
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does not result in a rapid repetition of the solntioo just found. 

When Chica was tested, a mistake was made in arranging 
the experiment, for while she was making vain efforts with 
the smaller stick, ^e saw the other, snatdied at it, and 
actually succeeded in reaching it and with it the fruit. The 
second time we put the long stick further off ; she secured 
it with the smaller one, and so on. 

The less gifted animals of our group showed the value of this 
achievement more definitely. (April ist, 1914) : Tschego 
worked hard with blanket, straws, and handfuls of straw to 
secure the prize, as well as with the little " auxiliary ”, but, 
of course, without result. The large stick, which lay a trifle 
to one side, on free ground, plainly visible and easily accessible 
by means of the other, was not heeded for a moment, and, after 
waiting more than an hour, we had to break off this experi- 
ment. The same negative result followed a repetition in 1916. 

Whereas one xmght think that Tschego had not " noticed ” 
the long stick, Rana in her experiment had not even this 
excuse (19 3.16), Clumsily*, she angled with the auxiliary, 
and then approached the larger and stretched her hand out 
towards tt. Her whole behaviour could thus be expressed in 
human speech : ” I shall not reach the objective with the little 
stick — outside there is a long stick which my hand caimot 
reach.” She did not for an instant seem to conceive the 
auxihary stick (which remained inseparable from the objec- 
tive) as an instrument for securing the longer stick. Finally 
I gave her some assistance. In order that she might with 
greater ease connect the little stick with the long one, I pushed 
it away from the objective, and nearer to the big stick, while 
Rana was looking in another direction. I continued this till 
the small stick was quite close to the big one. Nevertheless, 
as soon as Rana had seised the short stick, she hastened back 

•Thera Meina to be in apes a bi^ positive conelation between 
intelligence and dexterity. 



DETOURS WITH INTERMEDIATE OBJECTS 177 

to the point just opposite the fruit, and angled for it with the 
totally inadequate bit of wood. The detour “ short stick — 
long stick — ^fruit *' — simply does not arise with this animal. 
She reminded me of the hens, that persistently charged straight 
at the wire-netting in front of a coveted morsel, although a 
very short " way round *' would have brought them to it at 
once ; just in the same way, Rana scrapes and stretches vainly 
towards the fruit which she could have secured with so much 
less exertion. It almost seemed as though the short stick were 
attracted by an unseen but strong force into the primary 
critical distance “ goal — bars ”, and therefore did not come 
into consideration at all for the secondary distance "long 
stick — ^bara.” 

In the next test the fruit was again placed outside the bars ; 
inside a stick was hung from the roof some distance from the 
bars and a box placed at one side. The fruit could be reached 
with the stick, but the stick only through the aid of the box. 
(4.4.Z4) Sultan began his treatment of this problem by a 
foolish mistake, and dragged the box to the bars, just opposite 
the prize. After moving the box to and fro a while, he left it 
alone, and began in a more careful way to look about him 
(obviously seeking an implement), and now saw the stick hung 
from the roof. At once he made for the box, pulled it under 
the stick, stepped up, tore down the stick, hurried to the bars, 
and pulled in the fruit. From the moment he caught sight of 
the stick, his actions were perfectly definite, clear and con- 
tinuous. The time that elapsed was at most half a minute — 
including the angling for the fruit with the stick. 

Chica did not arrive at this solution though the stick was 
hung in position in her jxesence (April 23rd) and also touched 
and moved in order to attract her notice. (May and) : The 
stick was again fastened to the roof, while Chica looked on. 
She took no notice of it, but tried to reach the fruit vdth a 
fiacdd plant-stalk and then to tear a plank loose from the lid 
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of the box ; finally she tried to reach the fnut with a straw. 
Then she appeared to lose interest and began to play with her 
companion, Tercera ; the stick seemed no longer to exist for 
her. Suddenly some one in the distance called loudly ; Chica 
started and looked round, and, in so doing, caught sight of the 
stick. Without any hesitation, she went towards it, leapt 
straight upwards twice, and unfortunately for the purposes 
of investigation, succeeded in reaching it. as a slight rise in the 
ground assisted her efforts. 

It is to be remarked that, m this case as in Sultan’s, the stick 
was noticed and secured os an implement, although some time 
had elapsed since the objective had occupied her attention. 
The mterval was about ten minutes m the case of Chica, 
who played with Tercera during this time. Yet, as soon 
as she perceived the stick, she secured it, her behaviour 
bemg not at all influenced by any glance towards the 
objective. 

Immediately after this first test, the stick was hung to 
another part of the roof, where it was not possible to reach it 
from the ground. The box remamed in the centre of the room . 
Chica sprang at the stick with indefatigable persistence, but 
in vain. There was obviously no connection between box 
and stick for her, for she squatted on the former more than 
once, to get her breath again, and did not make the least 
attempt to place it under the stick. But presently the reason 
became evident ; as soon as Tercera, who had been reposing 
on the box all this time, descended for some purpose, Chica 
seized it and pulled it forward, mounted it and seized the 
stick. But when she had it in her hands at last, the major 
objective was evidently forgotten for a moment, for she stood 
for a few seconds, turning her back to the bars and the fruit, 
and gazed at the stick helplessly. But her orientation was 
renewed without stimulation from without ; she suddenly 
turned round and hastened towards both bars and objective 
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— clearly so that the tiimmg was already part of the movement 
towards the objective. 

One can hardly assume that Chica had already seen the 
box as an implement, to be used for the mid-objective (the 
stick), while Tercera was still lying on it. To judge by the 
conduct of the animals at other times, she would in that case 
have tried to remove her friend, by pleading and complaimng 
and by puUing at her hands and feet, and would at least have 
made an attempt to move the box, in spite of its weight. 
(Compare also p. 60 above, where a similar predicament arose 
and the same animals were involved.) It is only when the box 
IS freed of Tercera that it is recogmzed as an implement ; as 
the seat on which she is sitting is not thus recogmzed. The 
experiment also shows that obstinate attempts to gain the 
mid-objective, although prompted by the desire to attain the 
final one, can displace this to a certain extent, so that at the 
end of the minor activity there is a check. On the other hand, 
the stage of development of the chimpanzee can hardly be 
better gauged them by the way that Chica finds her way back 
to the complete problem. She has concentrated for a con- 
siderable time on the mid-objective, not throwing even a 
glance at the major one m the meantime, and then after a few 
seconds of helplessness, gets back her orientation as if with a 
start. She remains with her back to the major-objective, so 
that nothing external can cause that start, except perhaps the 
stick in her hand , and yet the mere sight of the stick is, of 
course, not enough to account for it. (Compare here Sultan’s 
behaviour in the test with the mvisible box, p. 52 ) 

Much more extraordinary did the relation between major- 
and nud-objective turn out in the same test, with Koko 
as the subject of experiment. (31 7.1914) As before, he is 
confined, by collar and rope, within a circle of about four 
metres radius ; the objective lies on the ground out of reach, 
and the stick also is placed out of reach above, hanging from 
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a smooth wall, and the box stands at the side (cf. Fig. 13). 
Without doubt the experiment starts with a clear solution 
in sight ; for Koko grabs hold of the box at once, and pulls 
it straight towards the stick on the wall, the use of which, of 
course, he knows exactly by now. But unfortunately he has 
to pass the objective on his way, and, as he reaches the spot 
where this lies in plain view on the ground, he suddenly turns 
at a sharp angle away from his straight and unmistakable 


House-Wall 






Fio 13 


path towards the objective, and uses the box as a stick — ^by 
lettmg its upper end fall on the fruit — and then he pulls ; this 
method succeeds. Exactly the same thing happened when 
the expenment was repeated. Again the box is taken in a 
straight line from the starting-point towards the stick, and the 
meamng of his action is indicated plainly enough by his 
frequent glances towards the mid-objective ; but, on passing 
over into the region where lies the final objective, the animal 
seems to be turned away sideways toward the final objective, 
and from this moment the stick on the wall is noticed no more. 

The next day the behaviour just descnbed developed 
to a degree of stupidity famifiar enough to us from our ex- 
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perience with Sultan. The start was right , but the box, once 
again dragged towards the stick, could not be got past the 
final objective. On the contrary. Koko was again diverted 
from the straight path towards the nud-objective, but instead 
of using the box as a stick, which would have been fairly 
sensible, he now pushes it with all his might towards the 
objective, mounts it, and tries to reach the objective from the 
top, as if the objective were placed high up ; actually, m this 
situation, the box is only an obstruction, increasing the 
distance between the ammal and the objective . But this utter 
stupidity of sitting up on the box and trying to grasp the 
objective is persisted in for only a few seconds, and the atten- 
tion is turned anew to the stick on the wall. Yet the box, 
having once been put aside, is left there, as if consecrated 
to the final objective , at any rate Koko takes the greatest 
trouble to reach the stick without using it. 

Comparing this behaviour with that at the beginnmg of 
the experiment, the difference is so unexpected that it is 
necessary to find out now whether the use of the box has 
not, as once before, been suddenly lost sight of. The stick 
is taken away and the final objective hung in its place ; Koko 
reaches for it for a moment, then qmckly fetches the box, 
gets up, is unable to reach the goal, jumps down, corrects the 
position of the box quickly and neatly, gets up once again, 
and reaches the objective. According to this, the box simply 
could not be dissociated from the main or final objective, 
just as before it could not be got past it, although that time 
it was already on the path towards the secondary objective. 
For we must completely exclude the explanation that Koko 
only understood how to use the box m relation to the fruit, 
and not to other objectives ; even the beginning of the ex- 
periment, when the situation had its effect at once in the 
sense of " put box under stick ", shows clearly that the 
difficulty is not of so external a kind. Rather it must be a 
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question of “ relative value ”, of final and secondary objectives 
in relation to one another, in tbe sense that the " stronger ” 
main object can draw away to itself the “ auxiliary ” action 
bent on the secondary “ weaker ” object ; while the correct 
but very indirect path past the secondary to the mam objective 
can arise (beginmng of experiment), but is interfered with 
in that second (as m a short-circmt) m which (at the passing 
of the region in which the mam objective lies) the mam 
objective is dangerously near.^ In the experiment with Rana 
desenbed above, the short handy stick is so completely 
" bound ” to the final objective that it is not free for the 
secondary objective even for a moment, and the parallel 
here is that the box once connected with the final objective 
IS abandoned as if pre-empted, while Koko cranes himself 
towards the stick on the wall in vain. (Rana too reached 
for the long stick only with her free hand) 

(6 8) Again the experiment, at first, runs along similar 
lines The box is brought as near as jxissible to the final 
objective and used as a stick , for some moments Koko 
mounts it, though this is nonsensical, but only after the animal 
has, through vain attempts, got into a rage His excitement 
gradually increases, he starts hitting and pushing the box 
with all his might, then lets it go again and turns to the stick 
on the wall. After he has several times reached up towards 
it m vam — ^the box is wedded to the final goal or the critical 
distance, as before — he at last gives up the job altogether 
As the exjjenment looks hopeless, it is interrupted for a 
few minutes, and Koko is left alone When the observer 
returns, the box is standing under the nail which held the 
stick to the wall, the stick is on the floor where the objective 
was before, and this latter is just disappearmg into Koko's 
mouth. Tlie onginal situation is at once reset, and Koko 

■ I have drawn attention m the Introduction to the theoretical 
importance of mistakes 
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solves the problem without hesitating for a moment, or 
going off on the wrong path, as before. This was the second 
experiment of which, after long waiting, I did not see the 
solution. That this particular test should succeed sooner or 
later was, of course, to be expected, from his nght start at the 
beginning, and as Koko was completely isolated during my 
absence — ^ie. about three imnutes — ^he must have hit on his 
solution without outside help. More than this, the repetition 
shows that it was now completely grasped. 

[The day before, a sort of reverse of the experiment had 
immediately succeeded. The objective hangs from the wall, 
a stick hes near, a box is placed out of reach. As Koko’s 
arms are very weak, he does not succeed in beating down the 
objective with the stick , so, after a while, he attacks the box 
with the stick, pokes carefully with the point of the stick 
mside the box (which is open on top), tips it over towards 
himself so that he can reach it with the tips of lus fingers 
pulls it to him, bnngs it under the objective, and so on ] 

If one tnes to make the roundabout way still more indirect 
and difficult, the tendency to leave it for more direct paths 
or attempts becomes, of course, yet stronger. 

(ii 5) The arrangement remams the same, but the box 
is filled with stones Sultan looks around for a moment 
notices the stick on the roof, gazes at it concentratedly, goes 
to the box, and pulls it with all his strength towards the stick. 
As he can barely move from the spot, he bends down and, 
takes out one stone, which he cames under the stick , he places 
the block upright against the wall, but after one look up, 
does not chmb it after all (Here the stone, which should 
only have been taken out of the third-class objective ((he 
box), was attracted towards the next objective , in this case 
the short cut does not hurt ) Thereupon he at once drags the 
same stone to the bars opposite the end-objective, and tries 
to push it between them , obviously the stone is to be used 
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as a substitute for a stick. But, though otherwise practicable 
m shape and length, it will not go through the bars. The 
rest is clear and simple : Sultan again turns towards the 
box, takes another stone out, with difficulty pulls the box 
(still weighed down with two blocks) under the stick, stands 
it upnght (whereupon the last stones accidentally fall out), 
takes the stick down, comes to the bars with it, and 
immediately reaches the objective. The same would have 
happened from the begmiung, if the shorter, but less practi- 
cable, paths of action had not ansen so easily and, at least 
for a time, blotted out other better, but too indirect, round- 
about ways. 

On the whole, we get the impression that there is no progress 
to be hoped for from these experiments. Whereas in the 
examples cited we were able to understand what is happemng 
to the ammals, further complications of this kind would 
probably lead to one “ deflection ” after another, and so, 
in the end, make it merely difficult to distinguish the behaviour 
observed from simple tnal-and-error conduct. It is only 
when one has earned out many intelhgence tests on the apes 
that one learns to avoid with real dread this vague border-land. 
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The experiments described heretofore proceed in general very 
simply and somewhat in the same manner. As those m the 
next chapter are of a rather different nature, it seems to the 
pomt to mention beforehand certam considerations which will 
ward off some facile objections against the real meaning and 
value of the facts. This would not be necessary in the case of 
results of a highly-developed experimental science hke physics, 
in which the meaning of groups of observations cannot long 
remam altogether a matter of controversy. A system of 
knowledge which cannot be destroyed stands there firm and 
clear , and new discoveries must connect up with it in one way 
or another. No one can deny that we are far from such a 
happy state of affairs in the higher psychology. Instead of 
sure and fruitful knowledge, we have, so far, developed for the 
most part nothing but theories of a very general form, but so 
indefinite that even their supporters would not find it easy to 
apply them strictly and in detail to any specific case. The 
more energetic does the claim become that any one or other 
of these opmions contains the pnnaple that will explam a 
great number and variety of phenomena , and their loose 
coimexion with actual experience, together with the mdefimte- 
ness of the assertions, make it the more difficult to decide a 
conflict by observation and experiments, which is still almost 
in the region of a battle of faith. At the same time, it is 
mevitable that such actual observations shall lose in value. 
They are all too peculiar, too mdividual to attract the attention 
185 N 
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already give to any general principles. And the indefinite 
nature of these prinaples on the one hand, added to the 
difficulty of really rehable observation on the other, make it 
possible for nearly anyone to explain anythmg. Thus, if, at 
the outset, there is greater interest in general prmaples than 
in facts, the facts must finally seem valueless ; they can be 
explained as one wills. 

In this book, no theory of mtelhgent behaviour is to be 
developed. Since, however, we have to decide whether 
chimpanzees ever behave with insight, we must at least dis- 
cuss certain interpretations which cannot be accepted without 
the observations at the same time losmg all their value m regard 
to this question. This wiU at least prevent any quite arbitrary 
treatment of the facts, and the direct meamng of the expen- 
ments will appear with more force and certainty. Perhaps 
finally it will be possible to make this meamng rest on its own 
ments, instead of allowing it to disappear in the solvent of 
general and indefinite prmciples. 

An interpretation mentioned above runs : The animal 
solves its task in the general form of " roundabout behaviour,” 
and smce it is not born with a ready reaction for each case, it 
must develop a new complex attitude for these cases. The 
only possible origin for complex action is a great many 
fractions or parts of the whole achievement, which separately 
are quite natural to the animal , such " natural ” impulses 
occur in great variety, and a certain number of them, which 
in the play of chance, may happen to follow each other, 
form, when put in a senes, the whole actual course of the 
expenment. As the actual success or the corresponding 
pleasant feeling has the effect, in a manner not yet known, of 
making the preceding movements reproducible m later cases 
of a similar nature, with the ongm of such achievements, 
their repeatabihty is also exphcable. Like most of these general 
theories, this one has a certain value for some of the cases 
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arising in animal psychology. Where experience might teach 
one to doubt, two supplementary principals are usually called 
in to help. According to the first, the apphcation of a theory 
up till now so well confirmed must be preferred to the recogni- 
tion of conflicting facts and the development of corresponding 
new ideas, and this for the sake of scientific economy. Accord- 
ing to the second principle, such behaviour directly ansing out 
of the situation as a whole would be a miracle, which must be 
excluded a htmne as contradictory to the foundations of 
scientific knowledge. 

Further discussion of these auxihary principles must be 
omitted here. The second declares the msolubility of a 
scientific problem, whose solution no one has yet properly 
attempted . why this lack of courage ? The first expresses a 
misconception (at present widely current) of a correct epis- 
temological proposition, according to which a scientific sj'stem, 
which is near to completion (i.e half-ideal), tends to acquire 
the most prease form and stnetest simphaty. Neither 
principle has the nght of control over expenence, and, where 
there arises a conflict between these principles and observa- 
tions, the former must give way, not the latter Evidently 
the epistemological proposition neither states nor implies that 
a science which has existed for only a few decades should at 
any pnee get along with the mimmum of points of view that 
it has discovered in this early youth ; and one does not get 
nearer to the ideal state any faster by trying to force the 
shortest cut to the goal of stnetest unity, by proclaiming 
meagre beginnings as final pnnciples, and by economizing 
on facts what one does not wish to spend on theones.* 

The chief thing to be done now is to present the theory of 
which we have been speaking in such a way that its relation 
to the mtelhgence tests desenbed will be easily seen. Let 

■ Cf Nachwets einf acker StrukturfunkUonen usw, Abk. i Preuss 
Ak d Wtu 1918. No 2, p 40, aeqq 
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those parts of the " solution ” which the animal in theory 
achieves " naturally ” and by chance be : a, b. c, d, c , gener- 
ally besides these, and amongst them (without them, too), 
any others F, Y, K, R. D, etc., may appear m any order. 

The first question is whether a is accomphshed with any 
reference to the fact that b, c, d or e should follow so that they 
all together produce a curve of behaviour which is adequate 
to the objective structure of the situation. Not at all ; for 
when a occurs, it has as httle to do with b, c, d, and e as with 
F, Y. K, etc , which might follow on a, just as well, and gener- 
ally will, in whatever permutation ; the succession is, after all, 
as accidental as the winning numbers in roulette. What is 
true of a is equally true of all the other " natural ” fractions ; 
to use a phrase which is beyond a simple analogy and which 
bnngs the whole question into connexion with the second 
principle of thermo-dynamics — they are all completely incoher- 
ent, representing in a somewhat magnified form a case of 
" molecular disorder.” If the least thing is altered about this, 
the whole meaning of the theory is destroyed 

The second question is whether, after the animal has 
developed the sequence a, b, c, d, e, it then begins with a, goes 
on with b after a, and so on, because these fractions in this 
order correspond, as a whole, to the objective structure of the 
situation ? Doubtlessly not. It proceeds from a to b, and so 
on, only because the after effects of its former life force it to 
make b follow a, c follow b, and so on. 

Thus the only way in which, according to this theory, the 
objective conditions of the situation, its structure, can have 
any effect in the development of the new behaviour, is by a 
completely external meeting of the objective circumstances 
and the chance movements of the ammal’s body ; the situation 
works, roughly spealung, hke a sieve, which lets through only 
part of the things which are thrown into it. Apart from this 
result of the objective situation, which is not of great interest 
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for our investigation, we find that nothing in the behaviour of 
the animal arises directly out of the relation of the several con- 
stituent parts of the situation to each other , the structure of the 
Situation in itself has no power whatever directly to determine 
conduct appropriate to it. 

[According to the theory one has to recognize one limitation 
of the natural reactions caused directly by the situation , a 
tendency to keep approximately in the direction of the objec- 
tive*. Roimd this fundamental motive, generally character- 
ized as a manifestation of instinct, play the actual separate 
movements, whose spatial range thereby becomes narrower 
but which in this narrower range remain accidental as before. 
Since taking the straight direction towards the objective does 
not achieve much, in the experiments here performed, and is 
often even inadequate to the situation, I need not dwell longer 
upon this pomt, while there is no question of the formulation 
of a positive theory. The tendency is important enough, 
however, because it mdicates something qmte foreign to the 
principle of chance, but hidden under the harmless phrase 
" instmctive impulse ”. (Cf remarks on this pnmary direction 
of action, p 88 seqq )] 

Now I mention from the very bcginnmg, how in the case of a 
roundabout-way experiment a practical " result ” consisting 
of single and separate fractions, put together by chance, is 
sharply distinguishable from " genuine solutions In these, 
the smooth, continuous course, sharply divided by an abrupt 
break from the preceding behaviour, is usually extremely 
characteristic. At the same time this process as a whole 
corresponds to the structure of the situation, to the relation of 
its parts to one another. Thus, for example : the objective 
is visible behind an obstacle of a certain form, on free ground 
— and suddenly the smooth and unchecked movement occurs 
along the corresponding curve of solution We are forced to 

■ In the case of animals directed by their sense of smell : in the 
direction of the strongest intensification of the smell 
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the impression that this curve appears as an adequate whole 
from the begmmng, the product of a complete survey of the 
whole situation. (Chimpanzees, whose behaviour is mcom- 
parably more expressive than that of hens, show by their care- 
ful looking aroimd that they really begin with somethmg very 
like an inventory of the situation. And this survey then 
gives rise to the behaviour required for the solution.) 

We can. in our own experience, distinguish sharply between 
the kind of behaviour which from the very beginning arises out 
of a consideration of the structure of a situation, and one that 
does not. Only m the former case do we speak of insight, and 
only that behavioiu of animals definitely appears to us in- 
telligent which takes account from the beginning of the lay of 
the land, and proceeds to deal with it in a single, continuous, 
and definite course. Hence follows this cnterion of insight : 
the appearance of a complete solution with reference to the whole 
lay-out of the field. The contrast to the above theory (parts 
put together by chance) is absolute if there the " natural 
fractions ” were neither coherent with the structure of the 
situation, nor among themselves, then here a coherence* of the 
" curve of solution ” in itself, and with the optical situation, is 
absolutely required. 

[To anyone who is inclined to regard the above explanations 
as detailed trivialities, I would suggest a glance through the 
psychological literature of man and animal These trivialities 
should be thoroughly emphasized , in the first place, they are 
not always clearly understood, but are seen only through a 
veil of general principles®, and secondly, the last jiart, about 

' The physicists have no word that fits exactly We use the term 
" Coherence ” from the theory of radiation, as being the least in- 
appropriate 

’ h. Wasmann, c g Die p^vchtvhen Fahigkeitm der Ameisen, and ed , 

1000 p 108 soqq has sharply defined this i ontrast But he absolutely 

denies intelligence in animals, and further points to a logical theory of 
intelligent conduct (intelligence) in the case of man, which 1 cannot 
accept O Selz, Dte Gesetze des geordneten Denkverlaufs, 1 , 1913, treats 
of reproductive thought in man from a point of view somewhat related 
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insight, appears to some students not at all obvious, but 
rather as a sort of belief m miracles No such superstition is 
meant or prepared here, and nothmg that has been said mvolves 
it in the slightest.] 

How one ts to explain that the field as a whole, the 
relations of the parts of the situation to one another, 
etc., determine the solution, belong to the theory Here 
we have only to exclude the idea that the behaviour of 
the animals is to be explamed by the assumption according 
to which the solution will be accomphshed wthout regard 
to the structure of the situation, as a sequence of chance parts, 
that is to say, without intelhgence 

In the descnption of these expenments it should have been 
apparent enough that what is lacking for this explanation is 
that most necessary thing, a composition of the solutions 
out of chance parts. It is certainly not a charactcnstic of the 
chimpanzee, when he is brought into an expenmental situation, 
to make any chance movements, out of which, among other 
things, a non-genuine solution could arise He is very seldom 
seen to attempt anything which would have to be considered 
accidental in relation to the situation (excepting, of coiursc, 
if his interest is turned away from the objective to other things) 
As long as his efforts are directed to the objective, all dis- 
tinguishable stages of his behaviour (as with human beings in 
similar situations), tend to appear as complete attempts at 
solutions, none of which appears as the product of accidentally 
arrayed parts. This is true, most of all, of the solution which 
is finally successful. Certainly, it often follows upon a pcnod 
of perplexity or quiet (often a penod of suncj), but in real 
and convinang cases, the solution never appears in a disorder 
of blind impulses. It is one continuous smooth action, which 
can be resolved into parts only by abstract thinking by the on- 
looker , in reality they do not appear independently But 
that in so many “ genuine ” cases as have been described, 
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these solations as wholes should have arisen from mere chance, 
is an entirely inadmissible supposition, which the theory 
cannot allow without renouncing what is considered its chief 
ment. 

[I have noticed from myself and others, that what is particu- 
larly enhghtening as to the ape’s behaviour are the pauses 
mentioned above A local colleague convmced, hke most 
students, of the general value of the chance theory for ammal 
psychology, came to see the anthropoids I chose Sultan for 
the demonstration. He made one attempt at solution, then 
a second, and a third , but nothing made so great an impres- 
sion on the visitor as the pause after that, during which Sultan 
slowly scratched his head and moved nothing but his eyes and 
his head gently, while he most carefully eyed the whole 
situation ] 

This sort of question can best be answered by actually 
observing the facts with which this theory asserts it can 
explam all our experiments, thus makuig oneself, by observa- 
tion, more capable of judgment. Behaviour fit for such an 
examination occurred in the building-with-boxes tests. Here, 
in the solution which, taken en bloc, “ higher box up,” was 
quite clear, the final result was achieved only by chance, and 
after an almost entirely unintelhgent muddhng around. 
This happened so often, and so umformly with all the animals 
expenmented on, that I can claim to know exactly the pro- 
cedure asserted by that theory to be general. It should, 
therefore, be the more emphasized that the most striking diffetence 
exists between this conduct, obvwusly ruled by chance, and the 
behaviour described as "genuine” in dear solutions. In 
addition, the descnptions of these experiments have shown 
how unwilhngly the chimpanzee embarks on procedure, of 
which the general outhne will come to him as a genuine 
solution, but whose more detailed execution he must attempt 
as mere trying, that is, leaving it to chance The animals 
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would never have hit on this kind of trying, if an attempt 
genuine in outline had not put them in a position, with the 
special conditions of which they were not able to deal. The 
fact that the ammals on such an occasion do make bhnd 
movements does not in any way contradict the assertion 
that, as a rule, and in reasonable testing conditions', disorder 
of impulses is not observed 

In these experiments, whenever chance may have effected 
or favoured a solution, the fact is always mentioned In 
comphcated experimental conditions (see the next chapter, 
such cases are more frequent, but it must be said from the 
beginning that even then the course of the expenment does 
not entirely agree with that theoretical interpretation In 
the first place, it may happen that the ammal will attempt 
a solution which, while it may not result in success, yet has 
some meaning in regard to the situation “ Trying around ” 
then consists in attempts at solution in the half-understood 
situation ; and the real solution may easily anse by some 
chance outcome of it, 1 e it will not arise from chance impulses, 
but from actions, which, because they arc au fond sensible, 
are great aids to chance Secondly, a lucky accident may 
occur m some action, which has nothing to do with the objec- 
tive Here again, there is no question of a meaningless 
impulse — ^the chimpanzee only gives way to these, as already 
remarked, when driven to it — ^but of some kmd of intelhgent 
activity, even if with no reference to the objective. This 
IS what probably occurs, when Sultan discovers the way to 
combine two sticks ; only a Phihstine would call his playing 
with these sticks " meamngless impulses,” because it follows 
no practical purpose That an acadent helped him is not 
the most important fact in either case , the important thing 

• Arrangements are usually made— in accordance with the require- 
ments of the problem — so that it is not easy for accidental solutions 
to take place 
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is how the experiment then proceeds. For we know from 
Man that even an accident may lead to tnUUtgetU further 
work (or mtelligent repetition), especially in saentific dis- 
covenes (compare Oerstedt : CurretU and Magnet. Thus 
Sultan’s behaviour, when he has once carried out his usual 
play, " put stick in hole,” with both the bamboo rods, is 
exactly the same as if he had discovered the new procedure 
m a genuine solution. After this there is no doubt that he 
makes use of the double-stick techmque mtelhgently, and 
the accident seems merely to have acted as an aid — ^fairly 
strong it IS true — which led at once to “ insight.” 

If one does not watch attentively, the crude stupidities 
of the animals, already referred to several times, might be 
taken as proofs that the chimpanzee does, after all, perform 
senseless actions, a sequence of which may, by chance, give 
nse to apparent solutions. 

The chimpanzee commits three kinds of errors • — 

1. " Good errors,” of which more will be said later. In 
these, the animal does not make a stupid, but rather an 
almost favourable impression, if only the observer can get 
right away from preoccupation with human achievements, 
and concentrate only on the nature of the behaviour 
observed. 

2. Errors caused by complete lack of comprehension of the 
conditions of the task. This can be seen when the ammals, 
in putting a box higher up, will take it from a statically good 
position and put it into a bad one The impression one gets 
in such cases is that of a certain iimocent hmitation 

3. Crude stupidities arising from habit in situations which 
the animal ought to be able to survey (e.g. dragging the box 
to the raihngs — ^Sultan) Such behaviour is extremely 
annoying — ^it almost makes one angry. 

Here we are dealing with the third class, and it is easily 
seen that these mistakes are not at all hable to confirm the 
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chance theory. This kind of behaviour never anses unless 
a similar procedure often took place beforehand as a real 
and genuine solution. The stupidities are not accidental 
“ natural ” fractions, from which primarily apparent solutions 
can anse — I know of no case in which such an interpretation 
IS even possible — they are the after-effects of former genuine 
solutions, which were often repeated, and so developed a 
tendency to appear secondarily in later experiments, without 
much consideration for the special situation. The precedmg 
conditions for such rmstakes seem to be drowsiness, exhaus- 
tion, colds, or even excitement For instance, a chimpanzee, 
when he performs an experiment for the first time and cannot 
reach the objective lying outside the bars without an imple- 
ment, will never have the " accidental impulse ” to drag 
a box to the bars, and even get up on it. On the other hand, 
one may sec that actually, after frequent repetition of a 
solution onginally arrived at genuinely, and in the consequent 
mechanization of the proceeding, such stupidities are easily 
comnutted. Not infrequently have I demonstrated an 
experiment to interested observers, and, for the sake of 
simplicity, usually chose the opemng of a door, in front of 
the hinge side of which the objective was hanging After the 
animal had done this about twenty times since the first 
solution, and always at the same place, there began to appear 
a tendency to fetch dowTi objectives hung high up with the help 
of a door, even when other methods were more obvious, and 
the use of a door had been made very difficult, in fact, almost 
impossible. And if attempts at other solutions developed, 
they were more or less under the influence, or magnetic 
power, of the door. Chica, for instance, made out of the 
jumping-stick method, which she had in its simple form 
completely mastered, a combination of this and the door- 
method , and quite unnecessarily, because it was by no 
means an improvement. Before the door had come into 
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intelligent use for the first time, the chimpanzees had paid 
no attention to it in any experiment, not even when the ex- 
periment took place opposite to it. 

According to this, processes, originally very valuable, 
have a disagreeable tendency to sink to a lower rank with 
constant repetition. This secondary self-traxmng is usually 
supposed to bnng about a great saving, and it may be so, 
both in man and in anthropoid apes. But one must never 
forget what a startbng resemblance there is between these 
crude stupidities of the chimpanzees arising from habit, 
and certain empty and meaningless repetitions of moral, 
pohtical, and other principles in men Once all these meant 
more, one cared about the “ solution ” in a predicament deeply 
felt or much thought about ; but later the situation does not 
matter so much, and the statement of the principle becomes 
a chch^. 

It should now be clear enough that these meaningless 
reproductions of originally genuine and correct solutions 
have absolutely nothing to do with the accidental and confused 
production of “ natural ” impulses of the theory discussed 
above. 

[For the rest, it will be best simply to give the whole list of 
these stupidities : 

I Sultan puts one box on top of another, where the objective 
was before, not where it is hanging now , the ammal is quite 
exhausted (&.2 1914). 

2. Sultan drags a box to that spot at the bars, opposite 
which the objective is lying (outside), and turns first one 
side, then the other towards the bars qmte stupidly , fetches 
more boxes, and begins as if to build. The animal has been 
performing expenments with boxes for about four weeks 
continuously , the expenmenter is partly to blame {19 2 1914). 

3 In the same expenment Sultan draws the observer 
thither, and chmbs on his back, as if the objective were hung 
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high up , he jumps down again at once, and then follows the 
solution descnbed above, p. 148 {19 2.1914). 

4. Sultan drags a box to the bars, where the objective is 
lying outside them (20 4 1914). 

5 Grande conumts the same stupidity (14 5 1914). 

6. With the objective outside the bars and at some distance, 
Grande drags stones about in her cage, as an after-effect 
of repeated experiments in the same place, m which stones 
served as a footstool for her (19 6.1914). 

7. Koko shoves the box m the direction of distant fruit, 
and for a moment does not use it as a stick, as on the day 
before, but as a stool. The animal is very excited (1.8.1914). 

8. Koko does the same when in a fury (6.8.1914). 

A similar thing is hinted at once when, with the objective 
hanging high up, Sultan goes towards the nearest door — a 
good three metres away — stakes hold of it, but lets it go agam 
after a look at the objective, and turns to other methods. 
In this case he is near a meaningless reproduction, but is 
prevented by a survey of the requirements of the situation 
{13 3 1916). 

Rana's habit of beginning over and over again to jump 
with tiny sticks, is hardly to be included here. Rana’s 
brain, as it were, runs away with her, and, of course, it would 
be fine if she could jump hke that. The ammal will indicate 
the same kind of behaviour, even when she sees clearly that 
its execution is impossible. 

That IS all ; practically all the cases have already been 
mentioned in the reports of the experiments. No one will 
assert that they represent the main character of our observa- 
tions. 

The chief cause of these phenomena (mechanization) need 
not, necessarily, accordmg to the above, lead to externally 
observable effects of the nature of crude stupidities. Every 
solution repeated often under the same arcumstances, and 
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adequate to them, changes somewhat in nature, and perhaps 
finally will not be so intelligent even in this, its original tntltcu, 
though still adequate. I must say that I like the behaviour 
of the chimpanzees during their tenth or eleventh repetition 
of a solution less than that in the first or second. Something 
is spoilt in the chimpanzee even when many different ex- 
penments follow each other in quick succession, but 
particularly when the same ones are repeated. I may not 
alwaj-s have suf&aently considered this possibihty in my 
eagerness to make researches. 

The facts we are speaking of, by the way, seem to represent 
almost a reversal of what the theory we have discussed regards 
as the effect of repetitions. According to it, procedure 
developed by accident becomes smoother through practice, 
and more hke a gemune solution. This may be true, where 
the theory apphes , the chimpanzee’s genutne solutions, at 
any rate, do not become more valuable in themselves through 
constant repetition, even if they appear more quickly, etc ] 

For one who has actually watched the expenments, dis- 
cussions hke the above have something comic about them 
For instance, when one has seen for oneself, how m the first 
experiment of her hfe (cf. above, p. 62), it did not dawn on 
Tschego for hours to push the obstructing box out of the way, 
how she merely stretched out her arm uselessly, or else sat 
down quietly, but then, fearing the loss of her food, suddenly 
seized the obstacle, and pushed it to one side, thus solving the 
task in a second — when one has watched that, then to " secure 
these facts against misinterpretation ” seems almost pedantic. 
But the living impression will not be reproduced, and many 
a question can be raised on the words of a report, which would 
not even occur to anyone after some observation. Never- 
theless, it may be that after these discussions, the description 
of a further experiment earned out as a model will be par- 
ticularly instructive ; an experiment which is charactenzed 
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both by its simpbcity and its unequivocal relation to several 
theones. 

A heavy box is standing upright at some distance on the 
other side of the oft-mentioned bars , one end of a stout string 
IS affixed to it, and the string itself is laid down obliquely so 
that its free end lies between the vertical bars of the railings. 
Half-way between the box and the bars fruit is tied to the 
stnng (cf. Fig. 14) . it cannot be reached from the bars 
as it is, but only if the string is laid straight. {19 6 1914) 
First of all, Chica pulls in the direction in which the stnng is 



Fig 14 


lying, and so hard that the board of the box breaks, the stnng 
15 freed, and the objective can be pulled to her The box is 
then replaced by a heavy stone and the stnng tied round it. 
As the simple solution by pulhng is no longer possible, Chica 
takes the stnng in one hand, passes it round the bar to her 
other, which she puts through the next space, and so on, 
passing it thus until the string is at nght angles to the bars, and 
the objective can be seized 

Grande seems at first not to see the stnng, which is grey 
and lying on a grey ground. She drags stones about sense- 
lessly (compare p. 197) — an after-effect of earher expenments 
— tries to detach an iron rod from the wall, which she presum- 
ably wants to use as a stick, and at last sees the stnng After 
this the expenment runs as with Chica, a solution without any 
hesitations. 
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Rana first pulls twice m the direction of the string, then 
suddenly changes the direction completely, while trying 
to pull the string to a spot just opposite the one at which 
it is tied (cf. Fig. 15) ; at the same time she stands opposite 
this pomt herself and keeps on looking at the objective and 
pulling the string parallel to the bars. This vain attempt is 
made twice in succession, in separate stages, and then is 
replaced by the proper solution, as m Grande’s and Chica’s 
cases. This exjienment shows that the task consists of two 
parts . one, crude in its geometric and dynamic properties. 



“ turn string at right angles to bars so that the objective comes 
nearer,” and the more refined special problem, arising from 
the structure of the bars. Chica and Grande solve both parts 
at once , Rana solves the first one quickly, and the second one 
only later. 

Sultan pulls for a moment hke Rana (cf. Fig. 15) and 
immediately afterwards solves the problem completely, like 
the others. It becomes quite clear through this that the crude 
dynamic problem can be solved without any regard for the 
special one (the second problem), which in this case only 
seems to be noticed through non-success. Sitmlar effects were 
encountered m the building with boxes. 

Tercera cannot be cajoled mto taking part. Tschego 
and Konsul show— in case it is not already realized — ^that 
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the solution is not obvious ; for neither gets any further than 
pulling the thread in the direction in which it is lying. 

(21.6) The experiment is repeated with Chica. but this 
time the thread lies on the floor turned tn the other dtteUton 
The animal does not pull at all m the direction of the thread, 
but starts the hand-over-hand process straight away, in the 
opposite direction from the previous experiment, till the goal 
can be reached. After this I did not thmk it necessary to 
make the same experiment with the other animals. 



After the foregoing explanations, it need hardly be pointed 
out again that experiments hke the one just described give 
better mfonnation about the chimpanzee than the usual animal 
tests with comphcated locked doors, etc. Also it should be 
realized that an experiment so simple and clear as this 
contain the whole problem to be considered. 

If anyone shquid still be of the opinion that such simple 
solutions are obvious and have nothing to do with intelligence, 
I can only mvite him to show definitely and exactly the way 
in which the procedure comes into being. I am afraid no 
psychologist is able to accomplish this at present. 

I separated the two parts of the problem, which, as we saw, 
are independent, and I shall now consider only the chk’** one 
and its solution. This can be charactenzed simply by the 
sketch (cf. Fig. i6), leaving out of consideration how the 
animal, at the first moment of the solution, actually performs 
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the arrow movement in detail (taking the bars mto con- 
sideration or not). 

Do the animals arrive at the solution m accordance with 
the theory we have discussed ? If so, we should expect to 
find in all cases the appearance of a large number of impulses 
which might, in some of the chimpanzees, perhaps, accidentally 
contam the right " fragments " in the right succession. In 
reahty Grande is the only ammal that does anythmg senseless, 
and that in the form of a habit stupidity, when she had not 
yet thoroughly surveyed the possibihties of the problem ; 
when she sees the string, a new stage of behaviour sets in, 
and immediately afterwards a perfectly clear solution is 
achieved. Altogether only two movements {" impulses ” may 
occur m lizards, but rarely in chimpanzees) really take place 
with regard to the objective. Tliese two movements are . — 

1. PuUtng tn the dtreciton of the string, i.e. a sensible pro- 
ceedmg, the practicability of which Chica once proves No 
man, still less a chimpanzee, can otherwise find out if the string 
will not really come loose from box or stone. 

2. Pulhng at the string, or contmuous passing of the rope 
hand-over-hand — ^m both cases in the right direction for a 
solution (see arrows in the diagram). 

Not in a single animal was an3d:hing approaching a direction 
midway between these two observed, much less a thud quite 
new one, etc. Where the more pnmitive tendency appeared 
first (in the direction of the stnng), the jump to the other one 
was yet made quite abruptly. 

I should imagine that everybody must feel that we have" 
here a very clear, though pecuhar occurrence, and one which 
has nothing at all to do with the postulates of that theory. 
Are we to squeeze and force the facts to make them fit m 
with that theory, just to suit the so-called pnnciple of scientific 
economy? In this case the observer is forced to the con- 
clusion that attempts i and 2, appeanng as wholes, yet each 
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on its own, are a direct result of a visual survey of the situation. 
A certain scientific attitude, which one might also formulate 
as a principle, the *' prinaple of maximum saentific fertihty," 
would lead one to begin the theoretical considerations with 
this character of the observations, and not to eliminate it at 
whatever cost as the theory of chance does. 

There would be no need to discuss this theory further if the 
previous hfe of the chimpanxees we have tested were known 
to us in all details, from birth to the moment of testing. But 
unfortunately this is not the case ; and even if the possibihty 
that in the expenment the solutions arise by chance be excluded, 
3«t the possibility remains that they were developed before, 
within the scope of the theory, by acadent, that they were 
repeated and improved, and now seem to appear as genuine 
solutions. 

It is always difficult to contend against arguments which 
are outside the domain of possible proof. In this case, 
however, not even the overstepping of the bounds of experience 
vrill be a weakness in the argument, for naturally the chim- 
panzees we tested had passed several years as hvely animak, 
uncontrolled, in the jungle of the West Coast, and, while 
there, came into contact with several objects similar to those 
employed in some of our expenments. Thus it becomes 
necessary to consider whether this arcumstance does not 
influence the significance and the factual value of the expen- 
ments. 

But two points must be kept rigidly in mind, if the object 
of the discussion is not to be lost : — 

I. The fact that the animals have had to deal with single 
objects or situations prior to the expenments, has not neces- 
sarily any direct connexion with out problem. It is only 
when, exactly accordmg to the theory, dunng this previous 
period, meaningless but successful chains of actions, externally 
hke the behaviour observed here, have been formed — aca- 



204 


THE MENTALITY OF APES 


dentally, and selected by success — ^that " previous experience ’* 
speaks against the value of these experiments. I am far from 
asserting that the ammals tested in the second chapter have 
never had a stick, or anything like that, in their hands before 
the expenment. On the contrary, I take it for granted that 
every chimpanzee above a certain very low age has had some 
such experience , he will have seized a branch in play, scratched 
on the ground with it, and so on. Exactly the same thing is 
very frequently observed m small children of less than a year, 
so that these, too, had their " expenence ” with sticks, before 
they used them as implements to pull things towards them 
that they could not otherwise reach. But just as this does 
not at all prove that they get accustomed to the use of imple- 
ments in the mere play of chance and qmte without insight, 
reproduang it again without insight at two, four, or twenty 
years of age, so also it does not follow for the chimpanzee, whose 
test-stick is not the first he has ever had in his hand. 

2. I am by no means trying in this work to prove that 
the chimpanzee is a marvel of intelhgence* : on the contrary, 
the narrow limit of his powers (as compared to man’s) has 
often been demonstrated. All that has to be decided is 
whether any of his actions have ever the characteristics of 
msight, and the answer to this question of pnnaple is at 
present far more important than an exact determination 
of degrees of intelligence. On the other hand, the theory of 
chance, discussed here as a general principle of interpretation 
has no interest in the mere dttntnutton of the number of intelh- 
gent acts in expenment, but, m order to be convincing, the 
theory must explain all tests, without exception, consistently 
with itself. And it fails when, even though some results 
observed are explained by it, others are not. In the latter 

> One IS obbged to-day to mention in a senons book that the chim- 
panzee has up till now shown no inclination or gift, for instance, for the 
study of fourth roots or elliptic functions 
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case, when the general apphcation collapses, there will be less 
temptation to explam certam kinds of behaviour as products 
of accident, which, by their natme, do not invite such an 
interpretation, though they may be forced under this theory. 

The past history of these animals, before the tests, is not 
altogether unknown. Since at least the beginning of the year 
1913, they have been carefully watched, and for a further six 
months before that date, we can rest assured that any practice 
in a number of test-situations was impossible, because the 
ammals were confined m the narrowest cages, with no 
•' objects ” in them (m Cameroon, on the voyage, in Tenerife). 
According to the information of my predecessor, E Teuber, 
during the year of observation before these tests, Sultan and 
Rana did not get beyond usmg ordinary sticks (without any 
comphcations) for lengthenmg of the arm, and jumping — the 
others did not even achieve this much , occasional throwing 
of stones was observed, and in one case the fabrication of an 
implement as described above (pp. 101-2), when Sultan takes 
the shoe-cleaner to pieces. 

In any case, the following circumstance is important 
when it IS a question of the pnncipal decision, whether insight 
occurs or not, then for any explanation to be in accordance 
with the chance theory, not the slightest trace of insight must 
occur, not in the most hidden, or in the most innocent, disguise. 
Therefore since everything, to the smallest details, was to be 
put together out of chance combmations of elements, and 
rehearsed, imtil it could seem to appear as a single and intelh- 
gent action m the expenments, so we shall, m general, have 
to assume, not one sole former occasion in a similar situation, 
but a series of repetitions of such occasions. Only then 
somebody might say with conviction that this procedure or 
that, or rather all the hues of action here observed have had 
their origin and development, m accordance with the pnnaples 
of the theory. 
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I reiricirked above that the general principles ol higher 
psychology often had a tendency to hide rather than to 
clarify the things to be explained. For instance, when we 
say that the objectively-iiseful employment of a stick, as a 
means of reaching otherwise inaccessible objects, developed 
by accident and the selective working of success, it will soimd 
very prease and satisfactory. When we look closer, however, 
our satisfaction with the general prmaple is soon diminished, 
if we are really senous in making the condition " without a 
trace of insight.” Let us assume, for instance, that the animal 
seized a httle stick hy accident at a time when some food, 
otherwise unattainable, lay at some distance. As, for the ape, 
the stick and the objective have nothing to do with each 
other, we have to ascnbe it to chance also, if, among a large 
number of other possibiUties, the animad bnngs the stick mto 
the vicmity of the object desired. For, of course, we must 
not assume that this action occurs all at once, as one. With 
one of its ends in the neighbourhood of the objective, the 
stick has still nothing at all to do with the objective, as far 
as the animal is concerned, he " does not know " that he has 
arrived objectively a httle nearer to the attainment of the goal. 
The stick may be dropped, or pulled back, or pointed in all 
the directions of a sphere with the animal as centre ; and 
chance will now have to work hard imtil from all the possi- 
bihties one emerges, namely that the end of the stick is put 
down behind the objective. But again, this position of the 
stick tells the unmtelhgent animal nothing ; as before, the 
most various ” impulses ” may appear and chance might well 
have reached the limit of its capaaty, if the animal now makes 
an accidental movement which bnngs the goal a little nearer 
to it. But this agam the ammal does not imderstand as an 
improvement of the situation ; for it understands nothing at 
all, and poor, exhausted chance, which has to do all the work 
that the ammal itself is unable to do directly, must now 
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prevent the stick from being dropped, drawn back, and so 
forth, and must bnng it about that the ammal keeps the nght 
direction in further chance impulses. It may be said that 
there are very various sequences or combinations of impulses 
containing, for instance, as their last constituents "stick 
behind objective,” and after that "the objectively fitting 
impulse.” That is correct, and the possibilities open to chance, 
if it is to do this great work, become thereupon more numerous. 
And yet even now nothmg is spared to it ; for the majority 
of these combinations contain, of course, factors objectively 
quite meaningless, which only follow upon each other in such 
a way that the whole senes fituMy leads to the two dements 
menttoned above. Therefore, if the first favourable combina- 
tions, of which these elements form the end, contam such 
objectively-meamngless components, chance must later 
complete the work by means of a large number of other 
favourable cases, until a perfectly smooth, and seemingly 
intelligent, procedure matures with the help of the (at first, 
probably extremely rare) successes , for as the use of the stick 
is observed here for the first tune, it contains in no case a 
thoroughly false component, even if (as with Koko) weakness 
of the arm and clumsiness act as somewhat of a hindrance. 

At this juncture it will probably be objected that the 
desue for the objective, the general urge of the instinct m its 
direction, is bemg left out of consideration. To this we reply : 
in the first place, to conform to the theory, we assume that this 
" instinct " is perfectly bhnd, that the ammal is not in any 
way aware that he iS neartng its goal by takmg this direction — 
for otherwise the theory would be untrue to itself ; secondly, 
according to the theory, this instinct exists for the body of 
the ammal, and for the innervations of his limbs, not for the 
stick he happens to hold in his hand. I want to know there- 
fore • if the ammal, following that impulse, moves his arm in 
the direction of the objective in order to catch hold of it, why 
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should be keep the stick, of which his instmct knows nothing, 
in his hand, rather than open his hand to seize the objective, 
as at other times, and thus let go of the stick ? For, all this 
time, the stick has, m the ammal’s eyes, nothing to do with the 
objective. Siould be, however, contrary to this demand of 
the chance theory, continue holding the stick in his hand, that 
would, with his lack of any trace of insight, be jpossible in a 
variety of very different wa5rs. It may be held nght in the 
centre, so that the stick is parallel to his front and sidewaj^, 
or it may be grasped at the eirtreme end, the other end pointmg 
back towards the animal, upwards to the sky, or down to the 
ground, etc. For if nothmg is assumed but the impulse of 
instinct in the direction of the objective, and accidental 
movements — intelligence, to the contrary, remainmg wholly 
excluded, one way of holding the stick is as good as another 
and the different possibihties are hmited only by the animal’s 
muscular power , because success wiU have its selecting 
effect at the earhest after one favourable combmation only. 
And so chance which has already, in opposition to the theory, 
left the stick m the animal’s hand, has still plenty to do before 
it succeeds in obtaining the nght manner of holding the stick, 
in ehmmatmg the false elements by the help of chance successes, 
and obtaimng a mode of procedure, superficially siimlar to 
inteUigent behaviour. 

[It might be further objected that it is not necessary that 
the first result be obtamed aU at once in an action of this kmd . 
all kmds of subordinate actions might first develop accidentally, 
and be later more easily umted m a combined action. But 
this reflection does not help us either, because the permutations 
corresponding to the said subordinate actions might occur 
once, but they cannot be co-ordmated into firmly connected 
partial actions, which alone would be of use. This is because 
that "success” is lacking, which, according to the theory, 
ensures the connexion of the individual impulses. What does 
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it matter if the animal is once in a way led by acadent to 
putting one end of the stick behind the objective ? That is 
no success, within the meaning of the theory, so long as, m 
accordance with the theory, the animal is without any trace 
of understanding. And so chance must either take one more 
step and continue its permutations to the end until objective 
and animal meet, or else it immediately thereafter strays into 
qmte irrelevant impulses , and then, according to'the theory, 
there is no tendency ever to repeat this combination, the last 
lap of which is — ” pomt of stick behmd objective.”] 

This theory of chance is preferred to many other attempts 
at explanation, because it is held to be specially exact, and in 
exceptionally good correspondence with the demands on 
saentific thought. For this reason many people would no 
doubt hke to see not only the use of the stick, but all other 
performances explained by it as above described Little as 
there is to be said agamst the theory, in cases in which success 
can be easily achieved by chance (as, for instance, when an 
animal locked in a small box, tnes bhndly to get out, and m 
the course of its disordered movements, happens to push a 
lever which opens the door), there does not seem to be much 
value in it, just from the scientific point of view, when it is 
used to explam such expenments as the ones descnbed here. 

Those scientific ideas with which we here come into conflict 
are the ones which suggested to Boltzmann the (as yet) most 
comprehensive and important formulation ever made of the 
second law of thermo-dynamic. Accordmg to this law. neither 
physics nor theoretical chemistry allow of the fortuitous forma- 
tion of a well-directed total movement in the course of the 
jjermutations of a large number of small chance movements, 
which are mutuaUy independent, irregular and all of them 
equally possible. • For instance, in the case of Brown ’s molecu- 

• In physics one speaks better and more exactly about " Zustand- 
selemente " It would lead too far to go into this more closely C f 
for example, Planck, /IcA/ Vorlesungfn Ober theorehschc Physik, 1910 
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lar movement, it is impossible for a suspended particle, pushed 
hither and thither fortuitously and irregularly, to be suddenly 
projected one decimetre m a straight direction. If such a 
thing did happen, without doubt a source of error would have 
entered, i.e. an influenu not foUomng the laws of probabthty. 
Now, whether it be a question of Brown’s molecular move- 
ment, or of the so-called chance impulses of a chimpanzee, 
makes no essential difference here ; for the hoses of the second 
law (accordmg to Boltzmann) are of so general a nature and 
so obviously vahd for more than thermo-dynamics (namely, 
for the whole domain of chance) that they are applicable also 
to our (alleged) subject-matter, the " impulses Anyone 
who reproaches us for playing with analogies must surely have 
misimderstood the fundamental thought of Boltzmann (and 
Planck). There does, however, exist a quantitative difference 
between the thermo-dynamic case and our own. In what 
degree the appearance of a speaal combination is imju'obable 
(up to practically quite imjxissible) depends on the number 
or size of the independent elements which are combined. One 
easily sees that in this respect the " impossibilities ” of thermo- 
dynamics are not qmte achieved by those of the animal tests 
(as above described m the use of the stick), as we have to 
deal here with less members (i.e. possible “ impulses ") 
and these, compmed with the total proceeding, are relatively 
still great. Of course, this alters nothmg as regards the 
direction of our reflections and the fundamental doubtful- 
ness of the assertions of the theory so long as one does 
exclude non^accidenial forces, and thoroughly considers indi- 
vidual cases, with their immense demands, as was done in 
the stick ezpenment. 

[Neither the general direction of the " instinct-impulse " 
towards the objective, nor the further development in *’ sel- 
ection through success ”, alter anything in the unfavourable 
condition of affairs ; the former does not, for the above-given 
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reason, the latter because from the first it presupposes the 
right succession of lucky hits, which is not hkely to occur, but 
without which " success ” will have no opportunity to work at 
all.] 

Smce similar considerations have been advanced on questions 
dealing with evolution by Bergson and £. v. Hartmann, and 
as they play a great part in vitalistic hterature, the following 
observations seem relevant. £. v. Hartmann considers it 
impossible that the bird amves at its nest by chance, and he 
concludes that " the unconsaous ” is the builder ; Bergson 
considers accidental arranging of the elements of an eye 
altogether too improbable, and, therefore, makes the “ dan 
vital ” accomphsh the miracle. The neo-vitahsts and psycho- 
vitahsts, too, are equally unsatisfied with Darwmian chance, 
and they consider that everywhere in the speafically animate 
realm " forces with a purpose,” of the general type of human 
thinkmg, are required for explanation, though these forces are 
not actually experienced, as thmlung is. The only connexion 
that this book has with such a hne of thought, is that here, 
too, a theory of chance ts rejected. But generally the transition 
from the rejection of this chance theory to the acceptance of 
one of those doctnnes is regarded as almost obligatory, and I, 
therefore, wish to emphasize that the alternative is not at all 
between chance and factors outside experience. In that 
opposition hes the fundamental error, that all that happens 
m inanimate nature is to be considered as subject to the 
laws of probability, whereas, after all, great parts of physics 
have nothing to do with chance. As certain as it is that 
the study of physics does not consist solely of the laws 
of irregular heat movement, even so certain is it that one 
need not from a view hke the above, which contradicts the 
theory of chance, jump to the assumption of agents outside 
experience. It seems particularly surprising from the stand- 
point of physics that one should contmually insist on 
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speaking here of " either — or ", when after all there are 
qrute other possibilities*. 

I think I have shown that the theory of chance can in no 
way be considered exact in every case, and that in such per- 
formances as those described here, absurd demands are made 
of chance, whereas natural saence in particular does not allow 
such blind confidence beyond certain hmits. It is, therefore, 
advisable to throw another glance at the experiments 
themselves. 

Accordmg to the chance theory, we never have before us a 
first occurrence, but — as the proceedmg (compare use of stick) 
measured by “ impulses " is relatively complex and yet per- 
fectly smooth — alwa}rs a case which is the product of frequent 
repetition. The objectively correct use of a box, etc , as a 
footstool, for example, could not be developed in less than, 
say, fifty repetitions. At least as often as that, an objective 
placed high up ought to have been unattainable by the ammals, 
in any easier manner, and, at the same time, a box or sixmlar 
object should have been at hand. One has only to remember 
how improbable it is even, that the animal m such a situation 
should seize the tool at all or move it, as long as tt has no 
insight whatever The more thoroughly one studies this case — 
as is much to be desired — ^the more will one consider far higher 
minimum numbers of repetitions necessary to chance in the 
development of the behaviour. 

The same closer consideration of individual cases shows also 
that generally not even the simplest prebminary condition for 
such an expensive play of chance is present. How often, in 
any case, could a chimpanzee, under his normal conditions of 
bfe, be m a jxisition to need, for example, a footstool to reach 
a high obj'ect — presumably the fruit on a tree ? Over and 
above any use of implements, the solution for the chimpanzee 

' Compare my book Du Pkystschen Gestalten tn ItuJu und tm stahon- 
dren Zustand, BninswKk, 1920 
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is the roundabout way tn tU literal sense . every time the 
detour seems even a remote possibihty to us (and beyond this 
human limit, too) these animals do not hesitate at all, and 
certainly show no other " impulses ” , they start on the round- 
about way immediately. At the beginnmg of the experiments 
it was my speaal task to make this easy proceeding impossible 
for them (compare above, p. ii seqq ). If it is a question of 
trees — and where else in the Cameroon jungles could anything 
be hanging high up ? — I maintain that there is scarcely any- 
thing that the chimpanzee caimot reach in some roundabout 
way or other. One must have seen for oneself how even a 
chimpanzee who is a bad gymnast (as, for instance, Sultan, 
whom I sometimes took out of doors) jumps from one tree to 
another, seems to fall, shps, and so forth , how he falls mto 
the thm foliage of a tree which has no proper branches, but 
only leaves and the tiniest twigs, and yet, catching hold of it 
for the fraction of a second, lets it act as a sufficient brake to 
enable him to continue swinging himself along, jumping, and 
faUing, imtil he comes to a standstill again in any firm spot 
he chooses. Thus I must emphatically deny (in the case of 
the use of boxes) that the animals had enough occasion to be 
forced, through the exclusion of the roundabout gymnastic 
methods natural to them, to combme any number of other 
impulses. Under natural conditions they arrive anywhere 
without stools, and only Man, making experiments, bnngs 
them into situations where such roundabout methods are 
excluded objectively, or throi^h Man’s prohibitions. The 
same may be said about the use of a stick for pulling objects 
to them which would otherwise be unattamable (in Tenenfe 
such an action was not noticed in Tschego before the experi- 
ment, and Nueva and Koko were examined immediately on 
their arrival), about the pushing away of a box which is in the 
way of the raihngs (when at hberty the chimpanzee, of course, 
takes roundabout paths round stone blocks or thick tree- 
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trunks). As a number of farther experiments presuppose an 
appropriate employment of stick and box, they too lack — 
and for the same reason — the jn'evious history necessary for 
adequate combination. 

[Once again let me repeat : a nxunber of objects become 
familiar to the animals in some way or another before the 
experiments. But there is a big difierence between touching 
a stick and using it " intelhgently ”. If one now abandons 
the theory, and asks whether Nueva, for instance, has not 
sometimes in iiUMxgetU play pushed a stone about with the 
stick, the answer is doubtful, m such a changed aspect of the 
problem. For even with little insight many things, of course, 
become easy which could never occur by acadent. I am very 
much mchned to answer the question in the aflirmative, as 
every day. during the play of the animals, when they under- 
stand very well what they are domg, such things do happen 

Should any doubts remain about the foregoing, none can be 
entertamed about my assertion that, in some cases, the situa- 
tion either faces the animal for the first time when he performs 
the expenment, or else he may have expenenced something 
similar, but only very rarely The model test descnbed above 
(p. zgq) is an example Who can seriously assert that any of the 
animals had been in a similar situation pnor to this test, in 
which they are confined to a space behind railings, a string 
fastened outside l3nng obliquely on the ground, approximately 
m the middle of which a jnece of fruit is tied, so that only a 
certain turn of the rope will make the object attamable ? 
Even if the test is simple, the animals will not have experienced 
such a thmg, and yet four of them, independently of each other, 
solve the principal task all of a sudden. Never, before the 
experiment, did an ob]ect hang m front of a door, and yet, 
in such an expenmental situation, the door is suddenly looked 
at sharply, and at once opened, a clear solution. Leavmg 
aside the question of how Sultan arrives at the use of a box at 
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all, there remains the other : what makes him, when the test 
is performed, take out the encumbering stones ? Where did 
he ever get the chance of making blmd combinations m a 
situation like this ? And, further, there can only have been 
very few smgle cases, not by any means as many as required 
by the theory, of Nueva not being able to reach the objective 
with a stick too short and, by chance, finding a longer one 
close by, with which she could reach the first one, etc. — of 
course always through chance impulses. 

It is indeed a great efiort to argue so much against an ex- 
planation for which the observations give no grounds. Fmally, 
I shall once more call attention to the character of these 
observations, which tell one more than any argument could, 
contrastmg them with the requirements of the theory. 

1. The ammals are supposed to have acadentally got 
accustomed to such solutions in previous hfe , an extremely 
familiar action, the result of very much practice, was, it is 
presumed, observed, which, on account of its extreme famihar- 
ity, looks exactly hke a n intelhgent solution. But the best and 
most obvious solutions which I observed, often occurred 
suddenly, after the animal had been quite helpless at the 
beginmng of the experiment, and sometimes for hours after. 
Whoever considers Tschego’s first expenment (when the box 
was in the way at the bars) or Koko's (use of box as a stool) 
to be the repetition of long-practised, mechamcal and meaning- 
less products of habit, does so certainly in opposition to the 
impression which observation of the procedure must make. 

2. The animals are supposed to have so developed, strength- 
ened, and perfected their performance, through the selection 
by success of " impulses ”, that they can now " easily ” 
reproduce it in this form. No single expenment fulfils this 
requirement, as practically none is performed twice over in 
the same way ; indeed, the movements by which one smgle 
one IS performed vary greatly. The door is opened from the 
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ground, but also the animal sittmg on top of it ; when the 
box is standing in the way, it is pushed away by a corner from 
the bars, or thrown back over the bottom edge. If the box 
is to be brought underneath the objective, the same ammal 
will drag, carry, or roll it along, just as the mood takes him. 
The only hmtt ts the sense of the proceeding. For this reason no 
observer, even with the best of efforts, can say ; " the ammal 
contracts such or such a muscle, carries out this or that 
impulse ”. This veould be to accentuate an inessential side- 
issue, which may change from one case to another. To give the 
essentials, it is necessary to use expressions in descnbmg all 
this, which themselves involve meaningful actions , for 
instance, '* the animal removed from the bars the box which stood 
in the way ”. Which muscles carry out which actions is 
entirely immaterial. 

3. There are other variations not so ummportant, which 
likewise run counter to the theory, but arise directly through 
unforeseen circumstances, and represent the answer to these 
circumstances ; these cannot possibly all have been rehearsed. 
The animal then does not contmue carrying out a rehearsed 
programme meanmglessly, but answers to a disturbance by 
a correspondmg variation This is often the case when 
using the stick. It is easy to say, that the ammal fetches an 
object with the stick, but in leahty it does so each time m 
a different way, because on uneven ground each movement 
brings the object into a different position which requires 
special handling. When Sultan for the first tune pulled 
one stick towards himself with another, the test went very 
smoothly on favourable ground. But the next tune the 
stick encountered a pebble vdiile he was drawmg it to him, 
and so he could not get it any farther, as it was turned round 
and pomted straight towards him (lymg lengthwise). The 
ammal stopped at once, first pushed the stick, with careful 
little pokes of the second stick, crosswise agam, and then pulled 
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it to him. One may truthfully say that in the majority of 
cases when the stick is used, the solving of the chief problem 
brings in its course small, unforeseen additional problems, 
and that, as a rule, the chimpanzee immediately makes the 
necessary modifications. Of course there are limits here, too 
— ^they will be dealt with in the next chapter — ^but we are not 
assertmg that the chimpanzee can do as much as an adult 
man. On the other hand, it would be simply nonsense to 
assert that the animal has gone through special combmations 
of accidental impulses for all these different cases and varia- 
tions. 

4. Success IS supposed to have selected and joined together 
the objectively suitable combmations of impulses out of all 
those that occurred. But the animals produce complete 
methods of solution, quite suddenly, and as complete wholes 
which may, »« a certain sense, be absolutely appropriate to the 
situation, and yet cannot be earned out They can never have 
had any success with them, and, therefore, such methods were 
certainly never practised formerly (as they would have to be, 
according to the theory). I would remmd the reader how 
two ammals suddenly hft a box that stands too low, and hold 
it high against the wall , how several of them endeavour to 
stand the box diagonally so as to make it reach higher ; how 
Rana joins two sticks that are too small, to make one that 
looks twice as long ; how Sultan steers one stick with another 
from quite a distance right up to the objective and thus 
" reaches ” it, so to speak. In the second part of this in- 
vestigation a particularly curious case will be described, in 
which several animals, when a block of stone prevented them 
from opemng a heavy door, suddenly made the greatest efforts 
to hft the heavy door over the stone. How can selection by 
success have trained them to such " good errors ” ? 

After all this, as far as I can see, even an adherent of the 
chance theory must recogmie that the reports of experiments 
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here given do not support his explanation. The more he 
tries to advance more valuable data than the general scheme 
of his theory, and really thmk out and show how he would 
explain and interpret aU the experiments in detail, the more 
will he reahze that he is attempting somethmg impossible. 
Only he must keep m view the condition that not even in the 
most innocent form or in the smallest detail is mtelhgence to 
be allowed to co-operate as insight into the structure of the 
situation. 

Whoever is not sure from the very beginmng (as a disciple 
of saentific economy) that this theory only and no other may 
be apphed to animals, must be asked once again to look 
through the reports of some of the experiments. Even if that 
will give him but a faint idea of what direct observation of the 
actual occurrences teaches one — ^that cannot be adequately 
reproduced — he may perhaps feel that, besides the theory, 
such extended discussions about it are not smtable here ; 
io such an extent do observatums, and the manner of explaining 
them, differ from each other. Unfortunately one is forced, by 
the small value assigned to psychological observations com- 
pared to general pnnaples, to such remote and amazmg 
discussions, which the subject-matter itself does not at all 
require. Henceforth, I shall refer no more to the theory, 
and shall discuss the expenments only from the points of view 
which arise directly out of them. 

I did not express my attitude towards the general theory 
of assoaation when discussing the chance-theory, and, at the 
very beginmng, it was pomted out that the question to be 
answered in this book might be afiErmed or denied without 
thereby afiinning anything regarding the relation of the 
experiments to the doctrine of assoaation. For the time 
being, this will be assumed. If we accept the doctnne of 
chance, we shall also have to accept that ammals have no 
insight whatever , this touches the very core of the investi- 
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gation. Association theorists know and recognize what one 
calls insight^ in man, and contend that they can explam this 
by their pnnaples ]ust as well as the simplest association {or 
reproduction) by contiguity. The only thmg that follows for 
animal behaviour is that, where it has an mtelhgent character, 
they will treat it m the same way ; but not at all that the 
ammal lacks that which is usually called insight in man. I 
can. therefore, dispense with any closer elaboration in this 
direction and will merely observe here that the first and 
essential condition of a satisfactory associative explanation of 
intelhgent behaviour would be the following achievement 
of the theory of association, to wit • what the grasp of a 
matencd, inner relation of two things to each other means 
(more universally . the grasp of the structure of a situation) 
must strictly be denved from the pnnciple of association , 
" relation ” here meaning an interconnexion based on the 
properties of these things themselves, not a " frequent followmg 
each other ” or “ occumng together ” This problem is the 
first that should be solved, because such “ relations ’’ repre- 
sent the most elementary function participatmg in specifically 
mtelhgent behaviour, and there is no doubt at all that these 
relations, among other factors, contmually determine the 
chimpanzee’s behaviour*. They are not facts merely of the 
t)q)e “ sensations ” and the hke, merely further associable 
elements, but it can qmte defimtely be proved (and quanti- 
tatively proved)® that they determine in a very marked degree 
the chimpanzee’s behaviour, i.e. his mner processes, by their 
functional properties. Either the association theory is 
capable of clearly explainmg the “ smaller than,” " farther 

• The German word Einsickt is rendered by both " intelligence " 
and " insight," throughout this book The lack of an adjective denved 
from the noun “ insight," apart from other considerations, makes this 
procedure necessary [Tr Note] 

» As they determine memory in man too (Cf Sell, I c). 

* Cf Abkandl d t*revss Akad d If'tss, 1918, Phys -Math Section, 
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away than,” " pointing straight towards,” etc., according to 
their true meaning as mere associations from experience, 
and then all is well , or else the theory cannot be used as a 
complete explanation, because it cannot account for those 
factors primanly effective for the chimpanzees (as for man). 
In the latter case only a paritnpatton of the assoaation- 
prmaple could be allowed, and at least that other class of 
processes, relations and not extenor connexions, should be 
recognized as an independent workmg principle as well. 

The following explanation, which is often suggested by 
non-professionals, but which none who has had much expen- 
ence with animals will take too senously, can be dealt 
with much more shortly. Could the chimpanzees, perhaps, 
pnor to the expenments, have seen similar methods of pro- 
cedure earned out by human bemgs, and do they not simply 
imitate such proceedmgs ? 

This idea must first of all be brought mto clear relation with 
the question dealt with in this book. It should only be 
brought forward in the form of an objection if *' mere imi- 
tation ” means imitation mthout a trace of insight into thmgs 
that have been seen , for otherwise, instead of an objection, 
we should be dealing with a very special suggestion as to the 
interpretation of the intelhgent action we have actually before 
us. I presume that even this slight explanation of the 
so-called objection will somewhat lessen the tendency to bring 
it forward. For any sudden introduction of relatively complex 
proceedings, seen without a trace of insight, but now performed 
just as if they were intelligent, would constitute a phenomenon 
which, as far as I am aware, has never yet been witnessed 
either in human or in ammal psychology ; it would have to be 
mtroduced here as a new hypothesis. It appears to me, 
therefore, that we are faced with the following mistake For 
the adult human being nothmg is easier, m general, than to 
‘‘ imitate ” what he sees, or has seen others do ; and particu- 
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larly such actions as th« chimpanzees here carry out would 
be copied immediately by one human bemg from another, 
if occasion arose ; in such cases we may certamly speak of 
"mere imitation.” Now this fact, carelessly considered, 
might lead to the said objection ; but when applymg it to the 
chimpanzee, one leaves out of account that the human mutator 
has long been acquainted with the action, and, as long as the 
model does not become too complicated, will immediately 
understand and xnieUxgentiy grasp what the action of the other 
means, and to what extent it is a " solution ” of the situation in 
question. However, that it may be possible, even after a 
lapse of time (for the experimenter excludes all opportunity 
for mutation immediately before the experiment),' to achieve 
complex methods of behaviour m no wise and m no detail 
understood, as clear and complete actions, simply because 
they were witnessed once or several times before • I repeat 
none of our expenence has shown us this, and there is little 
prospect that it will m the future show us anything so 
remarkable. What is reaUy important is that we consider 
carefully, and allow not the smallest trace of the msight 
type to be mcluded in what we are here assummg under 
" mutation,” 

Even animal psychologists have not always paid sufficient 
attention to this fundamental difference between " simple ” 
human imitation and the mutation we so hghtly expect from 
ammals, and so people were to a certam extent astonished 
when it was first shown experimentally that ammals do not 
so easily mutate as expected. Less astonishment would 
perhaps have been felt if it had been reahzed that, after all, 
man has first to understand, in some degree, before it even 
occurs to him to mutate. Now vre have to test whether 
animals also require a certain nunimum of understanding of 
what they have seen, before they can imitate it. Recent 

• Excepting m thoee cases m which " imitatuxi " u to be investigated. 



222 


THE MENTALITY OF APES 


expenments by Amencan investigators^ have proved quite 
definitely, contrary to Thorndike’s results, that some imitation, 
clumsy and laborious enough, occurs among the higher 
vertebrates. Their reports bear out the assumption that, in 
general, the animal must work hard to gam some understandmg 
of the model, before it can mutate it, " Simple imitation ” 1 
I can only say to any who have not yet experimented with 
animals when any animal suddenly does manage to mutate 
a performance enacted before him of which he knew nothing 
before, he inspires the greatest respect immediately Un- 
fortunately this is a very rare occurrence even among chim- 
panzees,* and when it does occur, the situation, as well as 
its solution, must he just about within the bounds set for 
spontaneous solutions It will now be seen how far removed 
from experience an objection of the " simple mutation ” 
type IS 

[Chimpanzees (and also other higher vertebrates) will 
" mutate ” with ease as soon as the same conditions as those 
reqiured in man are present, i e if they are already famihar 
with, and understand the action to be mutated. If, in such 
circumstances, there is any reason to watch the model (ammal 
or man), and if his actions are of interest, then either the 
ammal " takes part " or “ tries the same solution," etc.' Thus, 
m mutation, similar circumstances and qualitative conditions 
seem to exist in the higher animals as in man It can easily 
be shown that humans do not " simply mutate " either, if 
they do not sufficiently understand an action, or a hne of 
thought I shall return to this subject when descnbmg the 
iimtation of chimpanzees ] 

Anticipating later accounts, I will, for the present, mention 

• Berry, Journal of Comp Neurol and Psychol , i8, 1908 , Haggerty, 
ibid. 19, 1909 

• Compare Pfungst, Bertcht uber den 5 Kongress /. exper Psychdogu, 
1912, p 201 Pfungst, however, goes too far , even human beings are 
imitated by chimpanzees when necessity arises, if they are understood 
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only briefly that four kinds of imitation occur in chimpan- 
zees, but that none of the observations give the shghtest 
ground for thinking that the animals could “simply" 
and quxU without insight have “ iimtated ” important 
parts of theur performances. The chimpanzee cannot do 
this. 

For the rest, the following remarks may be useful in tracing, 
for the present, the hmits of what might be taken over in 
mutation of whatsoever form : — 

I The question whether the animals could ever have 
seen anything similar to their performances carried out by 
human beings is doubtless to be answered in the affirmative 
in some cases , or rather, the animals must have seen some 
of these acts before their tests, though it cannot be ascer- 
tained how much attention they paid. It is, for instance, 
almost impossible to keep a chimpanzee in captivity 
without someone m his presence doing something similar 
to his use of a stick. Even the cleaning of his cage 
with brooms, and so on, must, unless some very compli- 
cated system is to be introduced )ust on this account, 
lead to similar actions Attempts to forbid the keeper 
to use things in this way are useless, as first, it would be 
too late, because the same things may have been done on 
board ship, and secondly, it is very difficult for non-experts 
to refrain from all such actions, because men use simple 
implements quite unconsciously. These thinp have to be 
taken into consideration. It is less probable that they have 
seen boxes, and such hke, used as stools, but, on the other 
hand, they may qmte likely have seen ladders used. How 
far such examples influence the ultimate action of the animals, 
when no immediate occasion or incentive to imitation arises, 
will be discussed m another connexion. I will now merely 
draw attention once more to the fact that where there is no 
trace of understanding, the presence of the chimpanzee in 
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cases where implements are bemg used, seems to have ik> efiect 
whatever.* 

2. In a number of cases any kind of imitation is, from the 
nature of the case, impossible : (a) because the task in question 
may never have been performed by man m the presence of 
the chimpanzee (remember the use of a door, the unburdemng 
of the box filled with stones, the experiment described above 
with the string runmng obhquely to the bars, and others) ; 
[b) because no human being would ever hit on the solution 
attempted by the ammals (for instance, the jumping-stick 
and the " good errors ”). Who could at any time have given 
them an example of how to place a box high against a wall, 
or to hold two sticks together to make one longer one, a purely 
visual solution } 

On the other hand, I must emphasize the following : It 
has been maintained that the chimpanzee never takes over a 
human method of procedure. That is not correct. Cases 
occur m which the greatest sceptic would have to admit that 
the chimpanzee does take over new performances, not only 
from his own kind, but from man also 

■ 1 can state with absolute certainty that no tnUntxonal tnstruciton 
of the animals ever took place, with the exception oi those ciwes in which 
I penooally tried my utmost to obtain some result by doing so 
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In all intelligence tests which apply to an optically given 
situation, the subject of the experiment has — if one considers 
the problem well — among other tasks, to grasp certain forms 
and shapes {" GestaUen" : v. Ehrenfels, Wertheimer). ^ 
These factors of form m most of the experiments described 
have been of the simplest, so that the unimtiated hardly 
recognize the characteristic properties of “ shapes ” (Gestalten) 
in them : sheer distances (very often), the relation of sizes to 
each other (in the experiment with the double stick, the 
relation of the two openmgs), crude directions and at the 
most the components of direction (model expenment of 
the precedmg chapter, expenment with door, etc ) But 
alwa)rs where a problem of form made greater demands on 
the animals — i e. where, untheoretically, one would for the 
first time speak of forms and shapes (in the narrower sense) 
— ^the chimpanzee began to fail, and, regardless of fine details 
in the structure of the situation, to proceed as if all forms 
were given him " en bloc " only without any more precise 
structure. This occurred in the expenment with the wound 
gymnastic rope, with the coiled wire, and in building with 
boxes. Now, situations in which one tested mammals, from 
cats upwards, for mteUigence, usually contained very com- 
pheated forms, especially all sorts of door-bolts and such-hke. 
That ammals below anthropoids do not immediately (if 

* I do not quote v Benussi in this connexion, in spite of his excellent 
experiments, because I find it difficult to apply his peculiar views on the 
question of Gestalt (theory of production) to the investigation of animals. 
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ever) understand these arrangements is obvious after what 
has been said. I cannot make use of such acadentally 
complicated experimental material when gomg over to more 
difficult expenments with the chimpanzee ; and the following 
tests are directed as much as possible to examining the primary 
functions of ever-nsmg degrees of difficulty, which generally 
remain hidden to the experimenter who makes expenments 
on “ unlocking ", " double-bolts ”, and so forth. The points 
to consider when planning a test are psychological, and not 
technical, ones , when an animal cannot undo, or can somehow 
undo, a comphcated fastening, the psychologist still remains 
entirely in the dark as to what, psychologically speaking, it 
vras or was not able to accomplish. 

The following experiences show in what direction one has 
to proceed so as to discover more complex situations, which 
will yet be sufficiently clear for the observation and the 
comprehension of functions . — 

(March 2nd, 1914) • Tschego made her first expenments 
with a stick, puUing fruit with it towards the bars of her den. 
Now the lower part of the bars are covered with fine-meshed 
wire-netting, and the animal cannot get hold of the fruit 
which she has drawn towards her, although it hes so close, 
either through the tight meshes, or over the nettmg, which 
IS too high for her arm to reach over it to the ground About 
one metre further along, the net is lower . after Tschego 
has once reached down in vain, she seizes the stick again, 
pushes the fruit with one clear, continuous movement sideways 
to where the net is lower (that is, away from where she is 
sitting), quickly goes to the place, and seizes the fnut without 
further ado. 

Sultan does much the same thing (March 17). The stick 
IS tied to a rope and this is nailed to the frame of the bars. 
Outside, opposite him, lies the objective, but again the lower 
parts of the bars are covered with a fine wire-nettmg, so that 
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the animal, in spite of reaching over it with his long stick, 
caimot touch the objective once he has pulled it straight 
towards him. Sultan takes the stick and pushes the fruit 
sideways, likewise with a detemuned movement ; he pushes 
towards a hole imder the wire-nettmg, from where he can touch 
the ground outside by stretching out his arm. It is very 
illuminating, especially for the theory of chance, that Sultan, 
after he has begun to shove the fruit most carefully towards 
the hole, lets go the stick, goes to the hole, stretches out his 
arm for the fruit, and, when he still caimot reach it, immedi- 
ately returns to the stick, and shoves the fruit a httle closer 
to the hole, so that he can get hold of it from the opening. 

[If the animal had not been working from that spot at 
the bars opposite to which the objective lay. but right from 
the beginning at the spot from which he afterwards reached 
out his hand, he would have been facing the objective side- 
ways, and would have pulled this to him almost in a straight 
hne, without the indirect procedure descnbed In order to 
hinder Sultan from doing this, the stick was so fixed by 
means of the rope that he could not use it from this second 
spot (that of the hole) the rope not being long enough. In 
the actual experiment, both animals work at an angle of 90** 
to 180° away from themselves, if we take 0 ° to be the direction 
objective-animal, in which, in the ordinary way, the stick 
procedure would have been accomplished. We thus have the 
case, as before in roundabout-way tests, that an act in itself 
meaningless, even disadvantageous, becomes intelligent in 
connexion with another, but only then (" Go later to the 
second place and reach objective from there ”). In fact, the 
whole taken together constitutes the only possible solution. 
I have in a former section stated that these circumstances 
are characteristic of roundabout action, but I did not, at that 
time, wish to draw any conclusions. After the discussions 
in the foregoing chapter one question is at least justified. 
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The first part of the experiment (a) (" Pushing away from the 
animal to another place *’) cannot arise intelhgently ahne , 
for alone, it is more disadvantageous than useful ; part (6), 
however (" Going to the second place and seizing the objec- 
tive ”), does not yet come mto consideration. Is it con- 
ceivable that (a d) spring from the situation intelligently 
surveyed by the animal (or man) as one complete and unitary 
plan of action ? I see no other way, if the beginning of the 
procedure, taken separately, contains no trace of a solution, 
but seems rather to prevent one, and so cannot arise as an 
isolated part. Actually a wh<fie is required to justify, as it 
were, its " parts ” — for such procedure as descnbed to be 
intelhgently accomplished The theory of form^ recogmzes 
wholes which are something more than the "sum of their 
parts ’’ . here a whole is required, which even stands in a 
certain opposition to one of its " parts That seems pecuhar , 
evidently this state of things would be crucial for any theoreti- 
cal attempts to understand the occurrence of inteUigent 
solutions physiologically.] 

Functionally considered, the behaviour here observed 
raises two relatively simple pomts of view. It might be 
said that the animal knows how to take a roundabout way 
with an implement, as well as with his own body — ^though 
this possibihty does not actually occur in its pure state in 
the test ; and, secondly, that the stick is used in reference to a 
later and totally different action (altenng jposition of the body), 
which can only take place afterwards, as the finishing off part 
of the expenment. I will now deal more in detail with the 
first possibility. 

It may well seem that this, where the demands on the 
animals should be ever-increasing, is not the place to discuss 

‘ CestalUkeorte is usoally rendered in this book " theory of shape " (or 
form), though there is no exact equivalent, and the theory u nsnally 
known by its German name [See Tr Preface ] (Translator's Note ) 
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the first point. As the very simplest form of the general type 
of test, roundabout-way tests can be applied to dogs and, in a 
limited degree, even to fowls. Many people may think, 
therefore, that it is not of importance whether a roundabout 
route is achieved with an implement in the hand, or by the 
body of the animal ; if, in the former case, the animal is 
familiar with the use of the implement, the makmg of detours 
— ^well-known from its own movements — should almost be 
self-evident. In fact, this imght follow in any intellectuahstic 
conception of the nature of mteUigent conduct. But here 
the same thing happens as otherwise in higher psychology : 
even mtelligent behaviour, the achievement of insight, will 
not submit to “ intellectuahstic interpretation.” At any 
rate, the chimpanzee is very far from using the roundabout 
methods with implements (any objects), as easily as with his 
own body. 

I shall descnbe tests in this direction which were first 
performed on the quietest, most carefully proceeding animal, 
Mueva. She sits behind a raihng, outside which, forty-five 
centimetres away, is a contrivance in the form of a square 
drawer (open on top), from which one side is missing. The 
edges are thirty-eight centimetres long, the three vertical 
sides SIX centimetres high , this " roundabout-way-board ” 
is placed on otherwise free ground, m such a way that the side 
vnthoui a vertical wall is turned away from the ammal (herein- 
after called the normal position) (cf Fig. 17). The experi- 
menter places the objective (banana) at point O. and then gives 
Nueva a rather long stick (March i8th) . The animal scratches 
the objective towards her (o**), but soon cannot get it any 
farther because the front side of the drawer is in the way. 
She becomes very distressed, complains, and pleads, but 
no help is forthcoming. At last she seizes the stick again and 
tries once more to puD the objective towards her at 0“ (i.e. 
in a straight line). Suddenly she changes her tactics ; instead 
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of putting the stick behind the objective and pulhng, she puts 
it tn front and pushes it with httle jabs, but with all assurance 
towards the open side (that is, in the direction of about i8o°). 
She keeps up this careful and regular shoving until near the 
edge of the board, where, without any jerk or unsteadiness 
in the conduct of the animal, the stick hapjiens to be brought 
behind the objective, which is pulled back several centimetres 
(about five). The " change ” only lasts a few moments and 

APE 


0 « 


Fig 17 

then she starts pushing quite obviously towards the opening 
again . the objective is quietly pushed along sideways from 
the drawer with even movements and finally brought to port 
in a curve (on the left side from the ajie). 

On repeating this jierformance a few mmutes later, the 
whole detour, with a clear beginnmg at 180°, is again accom- 
plished without any mistake. 

At the following day’s rejietition, Nueva begins by drawing 
the objective closer at 0°, then, quite suddenly, she changes 
her direction before the obstructing side is actually reached, 
thus smoothly pushing the objective over a large portion of 
the board away from herself. She alters the direction for a 
moment, as on the preceding day, and, after that, carefully 
and smoothly describes the curve of the detour. (After a 
few minutes it is again done, easily and without mistake ) 
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(20.3) The board has an area of fifty centimetres square, 
and so the circuitous route to be taken is longer. Nueva starts 
at 0°, and again, before reaching the side, changes suddenly 
round, and pushes the objective calmly and with care by the 
circuitous curve to within reach. (Repetition after a few 
minutes : correct solution.) 

[On March 28th, the test is made once more. Nueva 
begins at 0° and abruptly changes over to 180°. When, in 
bnnging the objective round the comer of the board, its side 
gets mto the way of the stick, the ammal quietly, but deadedly, 
pushes the whole board aside with the stick, and continues her 
work comfortably ] 

Nueva ’s behaviour in this test is much clearer than an3dhmg 
which will be reported later of the other ammals, and yet it 
shows clearly enough that the only kind of solution which 
comes into consideration here, and which is actually achieved 
(after more pnnutive behaviour at the beginning), can only 
succeed against some strong resistance. There is no doubt 
that Nueva's solution is an intelhgent one : the new direction 
(180°) is distinguished clearly from the first one (0°) and there 
IS no scattered trymg-around at all. But that it takes such 
a long time to discover the solution, and that the ammal, 
after the first pnrmtive effort, remains perplexed for a time, 
that, even after six attempts, the direction (0°) returns first 
before the movement in the nght direction is begun — all 
this is in sharp contrast to the matter-of-fact way in which 
chimpanzees run or climb roundabout ways to their objectives. 
The curious " change " which is still observed even at the 
third expenment (on the second day) further shows that it 
remains hard to accomplish this solution, even after it has once 
appeared clearly and has been carried out quite a distance. 
This momentary and spatially very hmited backward move- 
ment has no element of uncertain trying-around in it. I can 
best charactenze its nature by an approximate analogy ; 
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if a man has to execute movements (which ordmarily he can 
perform with ease) when observing them in a mirror, it often 
happens^ that he is brought suddenly to alter the directions 
of his movements, as by some force, because the normal 
adjustment between the visual and motor factors is disturbed. 
When Nueva reverts, at times, to the normal direction, pulhng, 
the observer gets the impression that the ammal itself is only 
made aware of the change after she has covered a part of the 
way at (o°). In later experiments, this phenomenon not only 
occurs again, but is exaggerated to such an extent that it 
almost becomes paradoxical 

Only one other ammal, the clever Sultan, achieved a solution 
at all, when the board was in its normal posttton. How he 
managed it is remarkable not only on account of the unpleasant 
difference as compared with Nueva ’s expenments (i8 3) The 
board thirty-eight centimetres square is used, and is placed 
a little farther away from the bars (fifty- five centimetres), 
Sultan puUs the banana towards him (o”) and endeavours to 
lift It over the edge , but, as the side of the draiver makes it 
altogether unattamable with the tip of the stick, the observer 
puts it back in its original place. Sultan now moves it sideways 
(about 90°) to the wall, and when the objective has reached 
this, begins to hft it with the tip of the stick, and really 
pushes it out so that it is easy to pull along on the ground. 
The small vertical detour (six centimetres) over the edge 
seems to come without difficulty ; as soon as the fruit reaches 
the wall, hfttng movements plainly take the place of pushmg 
ones. 

Up to now, the action has never been directed to the open 
side. This occurrence is now provoked by an accident 
which proves m general of strong assistance. A new objective 
IS provided. With the hasty movements which in this 
experiment distmguish Sultan unfavourably from Nueva, 

> If I am not mistaken, this experiment was originated by Mach. 
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and become more and more unordered after many useless 
efforts, the elastic banana ]umps from the board a httle way 
and, m falhng down, rolls away m the direction of the open 
side. Sultan immediately changes his procedure, pushes 
the objective farther oui obliquely, and then draws it to him 
in a curve. Exactly the same thing happens at the next 
repetition , at first the ammal works as if quite ignorant, in 
directions between 0° and 90“, until suddenly, under the strong 
pressure of the stick the banana bounces away from him 
towards the open side , again in the same moment Sultan 
changes his tactics and solves the problem Of course it had 
become easier, smce the banana thus, accidentally, approached 
the open edge, and the curve did not need to start from the 
direction 180®, which in the experiments on the other ammals 
proved to be a particularly difficult one (compare below) 

(19 3) In order to make any chance assistance more difficult, 
the small board is replaced by the bigger one, fifty centimetres 
square, but the procedure remains the same ; Sultan tnes to 
hft the objective sideways over the edge , it bounces away 
several tunes, and when it finally rolls close to the open side, 
he changes over abruptly to the correct movement, and gets 
the objective into his possession without further trouble The 
next time, nevertheless, he again starts by his first method 
— ^pushing towards the side ; this time the banana does 
not bounce so near the open side, but back to the middle of 
the board ; this movement seems to act suggestively, for 
suddenly Sultan works away at 180°, and achieves a perfect 
solution. The third experiment of the day required no further 
assistance from chance, the objective is straightway shoved 
off the board without any mistake, and drawn round m a 
curve. 

After an interval of two months (16.5), the animal first 
starts off in its original direction (0°) , then stopping sharply, 
the correct solution appears in a faultless curve. 
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After the final form of the solution, and after the way 
that the assistance of chance is each time used, I must consider 
the performance in its final state as intelligent behaviour, 
even if it is stnking that chance assists the animal three times 
to a perfect solution, and he is yet not able to produce it on 
its own next time, or even to mdicate it. This only seems 
possible if some strong force is working against the solution, 
or, to put it more exactly, if such a force is preventing the 
beginnmg of the solution (direction 180°) from occurrmg to 
him. The second expression is more appropriate, because 
only the beginning in the difficult direction has to be assisted 
by chance, for Sultan to jump to the whole solution. (The 
last follows directly from the fact that the curve is desenbed 
as ” roundly ” as jxissible, every time , while still on the board 
the objective near the opening gets that sideways-slantmg 
component of movement which corresponds to the further 
contmuation of the curve on free ground, 1 e. the ‘‘ movmg- 
around ”) As to the nature of the accidental aid, several 
interpretations arc possible, the experimental tests of which 
have still to be made. The solution is brought about either 
by the proximity of the objective to the open side, after it has 
bounced, or else the decidmg factor is the dynamics of this 
jump in the difficult direction of the commencement of the 
curve, or, finally, it is the effect of both together. I consider 
the last correct , but according to all other expenences with 
ammals and human beings, the most probable is that the 
movement itself with its inherent dir ection-f actor, constitutes the 
chief suggestive force. 

[It may further be asked how the complete solution-curve 
can be produced m this manner. To this again, two answers 
are possible : either one can imagine a connexion by assoaation 
which, already existing m the ammal, by the reproductive 
force of the chance jumping away, can call mto bemg the 
whole curve— or there exist, so to speak, “ autochthonous ” 
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possibilities in the animal, which effect the sudden appearance 
of the solution-curve in the new total situation “ suggestion of 
direction in the given structure ” , the ansing of this solution, 
in the original static situation, is only prevented by strong 
opposing forces. This second assumption would in all cases 
of clear solutions mtkoid asststance (for example, the conduct 
of Nueva m a sirmlar test) include the hypothesis that the 
directions, curves, etc , of these solutions, could arise 
autonomously (not necessarily “ from expenence ”) in 
the static situation According to the plan which we 
have proposed to ourselves in this book, I leave the choice 
open] 

The numerous tests with other animals need not be reported 
in such detail, as they only differ from the ones described, 
inasmuch as the difficulties of the task come out still more 
defimtely. This fact will appear more clearly in a bnefer 
survey 

Chtca 

(18.3 and 20 3) Nor- The direction 0“ is steadily 
mal position of the adhered to. 
board 


(18 3) The board is 
turned as shown in 
Fig 18 


Chica IS so violent, that the ob- 
jective bounces and jumps towards 
the opening, immediately there- 
upon the solution occurs. (At a 
repetition, the solution occurs only 
after the same assistance of 
chance ) 


(20.3) Same position Direction o® to begin with , 

banana jumps away, solution fol- 
lows In two repetitions, clear 
solution from the very beginning. 
(However, compare below.) 
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Two months later Direction o°. objective actually 
(i6 4) Normal posi- hfted over the edge, 
tion. At repetition, direction o” is 

maintained, in spite of strong 
chance aids , almost from the open 
side itself, objective is brought 
back at o° But suddenly, sharply 
distmgmshed, the solution occurs 
(i8o“, and so forth). 

In two further repetitions the 
arcuitous curve is entered upon 
correctly from the beginning , but 
at the same time there are several 
“ sudden reversals ’ ’, such as we are 
used to in Nueva (by no means 
mere “ trying-around ”). Last re- 
petition . even this disturbance 
disappears 

In the expenments of March 20th, Chica obtains for herself 
very characteristic aid She does not, as she used to, work 
from the ground, but sits down on a cross-beam of the bars 
about seventy centimetres up, not in the middle of the arrange- 
ment, but at pomt C (cf. Fig i8) One can see at a glance 
how the circuitous route is thus facibtated, and not only from 
a motor standpoint 

Grande 

{i8 3 and 14 5) Nor- Direction o® is persisted in, in 
mal position spite of chance aids. Grande beats 

the board with rage. 

(14 5) Quarter turn Grande keeps the pnnutive 
to the left. direction. 
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Further quarter turn. 

(Openuig to the side ) 
Quarter turn back- 
wards. 

Normal position. 

One month later (18 6) 
Normal position 


Problem solved at once at 90®. 

This problem, too, perfectly 
plainly solved now. (Direction 

135°) 

From the begmning 180®, and 
faultless solution. 

Clear solution from the very 
first moment. 

. . . . P . . 



Fig 18. 


[Grande tries at times to shorten the proceedings by drawing 
the whole board with the stick, or with her free hand, towards 
the bars. The direction 90° occurs for the first time with this 
animal when the board is lying at right angles, turned side- 
ways , it occurred immediately under these conditions That 
the solution is afterwards quite naturally transferred to the 
two more difficult positions, although they require modified 
movements, that this change is taken into consideration, 
shows the grasping of “ structural relation." A further test 
was added to the one on May 14th (when the board was in its 
normal position), by giving the board a quarter turn to the 
nght from its normal position . the solution came at once, 
the curve being made to the right corresponding to the change 
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of position (right and left being here always reckoned from 
the animal) ] 

Tercera. 

(18.3 ; 20 3 ; 18 6) Direction always o®, although 

Normal position. there are chance aids 

(20 3 , 18.6) Quarter Clumsy movements at o“, in spite 
turn to left. of chance aids ; the ammal looks 

extremely stupid and lazy*. 

{18 6) Further quarter Solution occurs immediately at 
turn to left (open- 90“. 

mg to the side). 

(18 6) Quarter turn Tcrcera begins at 0°, discovers 

back again. the solution immediately by chance 

aid (beginning at about 135°) In 
two repetitions the circuitous curve 
IS entered upon from the very 
beginning 

Tercera, who is usually very lively, but immediately falls 
info a kind of stupor when she is to perform experiments, 
shows quite a stnking difference between the stick movements 
before the beginning of the solution and after the critical 
moment (e g. after the aid of chance) , at first, she vaguely 
fumbled, but her movements became precise the moment 
the direction of the solution appeared. Though her working 
remains always clumsy. 

Tschego. 

(20 3) Normal posi- Direction o® without any devia- 
tion tion 

' Contrary to Kana who tends to be stupid and active 
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Quarter turn to the The direction remains for a long 
left. tune o“, until Tschego finally in a 

great rage breaks the stick to 
pieces on the board. 

Tschego remains at 0° for a while, 
then suddenly changes over to a 
clear and careful solution (le. 
beginning with 90“). 

On repetition the direction is 
again 0“ to begin with, but changes 
abruptly to the right one. 

Dunng Tschego 's solutions, a remarkable motor phenomenon 
takes place , when the objective is already nearly at tiio 
opening, the animal changes the stick from its nght to its left 
hand, presumably because the right is tired, and now for a 
moment performs with its left hand movements in symmetrical 
relation to the foregomg ones (1 e to the nght at 90®), so that 
the banana is pushed a few centimetres back into the drawer. 
This error, it is true, is immediately corrected, but occurs 
agam every time the stick is changed from left to nght hand 
for a moment. This phenomenon has nothing in common 
with the sudden change from the new direction to the bio- 
logically pnmitive one, noticed in Chica and Nueva, but may 
be due to the co-ordination of motor functions of both arms, 
which with us too, will often make symmetrxeal transfers from 
one side of the body to the other in preference to identical ones. 

Rana 

(19.6 Normal posi- Works all the time at 0°. 
tion. 

Quarter turn to left. Remains at o® without any 

deviation. 


Further quarter turn 
to left (opening at 
side). 
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Rana keeps on for a little time at 
o°, but afterwards goes over to the 
solution. On a first repetition the 
same procedure takes place, le. 
beginnmg at o° and later transition 
to 90“ ; on the second repetition 
Rana keeps obstinately to the 
pnmitive direction and does not 
leave it, even when the objective 
IS qmte close to the opening. 

These results prove clearly enough that the performance 
required here is incomparably more difficult than ordmary 
roundabout ways. If we were to bnng any of the chim- 
panzees into a square room, entirely railed off except for one 
wall, but in the same proportion of size to the body of the 
chimpanzee as the roimdabout-way board is to the banana, 
and if the animal were to stand at the spot opposite 0 (cf. 
Fig. 4, p. 15), it would perhaps try for a moment to reach 
between the bars, but would certainly soon start off deter- 
minedly on the detour whose beginning is at 180°. The 
solution would, therefore, come about in a " normal position ”, 
without our bemg obhged to facihtate the problem for any 
of the animals (as we have just had to do for the majority) 
by quarter or half turns of the cage Even a bnght dog, as 
we have seen (compare above, p. 13), can easily achieve the 
same in any imknown roundabout situation set up ad hoc. 
The fundamental difference that appears here can, m spite of 
the simphcity of the experiment, be explained by different 
factors . first of all, the making of the detours (compare 
above) may be so much more difficult with a tool than with the 
ammal’s own body , but the difference nught also have to do 
with the fact that the detour must be made, not from the stand- 
point of the animal towards the objective, but the other way round. 


Further quarter turn 
to left (opemng 
sideways). 
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from the ortgtnal place of the objectwe towards the animal In 
order to decide the theoretically-important question, which 
factor is the sahent one — for both probably act together — 
detour expenments should be made where the implement 
(stick) has to be used from the animal towards an 
objective. 

The added facihty given by turning the board sideways 
is quite plain ; even at 135“, the detour curve is more easily 
entered upon (Chica), and when the required movement 
has to start at about 90“, all the animals sooner or later 
suddenly come upon the solution. We shall have to consider 
carefully what interpretation to give to this dependence on 
the '* geometry of the situation ” (compare also pp. 15 and 
36 seqq). In this matter the detours just described are 
identical with the ordinary ones made with the body ; one has 
only to test hens instead of chimpanzees for it to be shown 
that, for them, the detours that begin at 180® away from the 
objective are altogether impossible as genume solutions , 
and that it is more hkely that the task will be accomplished 
on approaching 90°.* To the human observer it is obvious 
from the beginning that the board test must succeed somewhat 
more easily when beginning at 135®, and much more easily 
at 90° than at 180° , and, this time, experience supports him. 
It IS not so easy to say wherein the difference hes , perhaps the 
detour curves will strike him as different in smoothness 
But what does this mean psychologically, and in how far 
does it determine the different degrees of difficulty ? 

The most striking phenomenon in these tests is still the 
sudden occurrence of perfectly clear and definite solutions, 
when once a single chance movement has brought the objective 
a httle in the direction of the beginning of the curve , it is 
as if, at least temporarily and for that expenment, a spell 

‘ Even at 90° the obstacle must require a shoit detour only, if hens 
shall be able to see the solution-curve. 
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had been broken. Only the more foolish animals can never 
be helped even in that way. 

[I imagine that no one will wish to play ofi the frequent 
occurrence of favourable accidents in these experiments 
against the considerations of the previous chapter. This 
is actually the first case in all the observations in which they 
occur, and it is seen easily enough that the physical movement, 
which from the standpomt of the animal has to be considered 
accidental, must occur frequently here (whilst in other ex- 
periments such one-sided favourable conditions do not exist). 
The fnut bounces away, in the first place, when the animal 
is trying to lift it over the edge ; if, during this operation, it 
falls, as it generally does, from the narrow stick, obviously the 
direction of the fall is away from the animal, because the 
stick runs slanting downwards from the animal’s hand. 
Secondly, the fruit boimces away, when the ammal, instead 
of putting the stick on the ground behind the objective, puts 
it hastily only on top of the frmt, pressing it a little, and then 
pulls , the board (in contrast to the ground) is smooth, and 
if the pressure is at all clumsy or, in excitement, too strong, 
then the stick will shp off frontwards, and the fruit must 
boimce away.] 

He who reads the descnption of the experiments attentively, 
will reahze that the performances of the different animals 
decrease in merit in the order chosen here. (Grande is dis- 
tinctly better than Tercera, because of the ease with which she 
produces the solution on turning the board back.) The 
animals classify themselves in this same order . Nueva, Sultan, 
Chica, Grande, Tercera, Tschego, Rana, apart from these 
special experiments too i e. if one is determining the degree 
of their intelhgence according to their whole behaviour and 
the character of their other performances I only noticed 
while writing this section, that this board test gives the animals 
the same places I had already attributed to them long before 
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in my mind. (Tercera I put between Grande and Tschego 
with some uncertainty before, as she was so seldom to be 
induced to serious effort in experiments ; but the board test 
justifies me.) 

[Koko is not included in this classification, as the weakness 
of his arms hindered him very much in directing the stick 
in the board test, and the uncertain movements were harder 
to judge But he undoubtedly first worked at 0°, hke all 
the others , with him too the objective once bounced towards 
the ofiening, and he then tried, but with no real success, to 
push it farther m the direction leading to the solution. Accord- 
ing to this, he ought to be put equal to Sultan, whose level 
of intelligence and character he was also nearest to in other 
ways. Konsul was not tested.] 

As far as method is concerned, it follows that m some cases 
the intelhgent treatment of optically given situations can be 
tested by methods which have a certain resemblance to the 
working methods of the psychology of perception (Visual 
perception of forms in space, of movement, etc ) This work 
contains only the first beginnings of these experiments, as the 
animals only gradually drew attention to such possibihties 
by their behaviour ^ 

[For companson, I will relate an experiment in which a 
boy of two years and one month was tested exactly like the 
chimjianzees The child may be descnbed as of average 
intelligence. He is put into a railed-off space, such as is often 
used for httle children The walls are so low that they reach 
only to his breast. Inside lies a light stick , outside, out 
of his reach, the objective In a httle while the stick is picked 
up as a matter of couree, and the objective pulled to him 

' In futuie it will be better to ose only the vertical sides of the round- 
about-way board, and not Us wooden bottom ; perhaps the animals can 
make the roundabout way more easily on free ground than over wood 
and ground , the sharp contour of the wooden board as against the 
ground may also make the test more difficult 
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with it. The skill with which this is done is distinctly less 
than that of Sultan, who is twice as old as the child, but greater 
than that of Rana and Tercera, who are about the same age 
as Sultan. In whatever way the use of the implement may 
have developed, it certainly takes place. 

On the same day the board experiment is made and in its 
normal position. The child again immediately takes up the 
stick, but proceeds so clumsily that he drops it before he has 
used it. He puts his foot through the bars on to the stick 
outside and pulls it closer, but does not bring it mside, perhaps 
because he does not see how a stick lying crosswise can be got 
through the bars. Instead of that, he hits at the stick with 
his belt, which has fallen, then stands for a while lookmg 
dejected, and makes the onlooker understand that he wants 
the stick. This is handed to him The boy takes it, pulls the 
objective straight towards him with it at o®, keeps on thus for 
some time, though the objective bumps repeatedly against 
the side wall of the board, and finally changes over to the 
left-hand comer from himself (about 45®) — ^the observer 
meanwhile having put the objective in its old place. After 
many useless efforts, the child gives up the work. He takes 
the stick and throws it at the objective, then the belt also 
flies outside , if he had had anything else to throw it would 
certainly have gone the same way — ^just as in the case of the 
chimpanzee (compare above, p. 88 seqq ) It was proved 
directly afterwards that the child took circuitous routes 
himself (1 e with his own body) without trouble ; a much 
younger child had, moreover, been tested with success in this 
resjpect before (compare above, p. 14).] 

The task where the animals have to deviate from the 
direct path, m dealing with objects, and, instead, to adapt 
their direction of procedure to the forms before them, can 
be examined in many experiments differing from each other 
externally. I will give one more example, in which the 
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fonns which have to be taken into account are somewhat 
different 

In the introduction an experiment was described m which 
the animal had only to draw a nng (or a loop) from the stump 
of a bough (or nail) in order to make the objective fall to the 
ground, where it could be easily picked up Actually the nng 
(or loop) was not noted at all, perhaps because the connexion 
between the way the nng was fixed and the rest of the situation 
was not grasped , the animal did not get as far as taking an 
interest in that. A situation is now prepared m which the 
animal, as far as one can see, must make an immediate effort 
in order to find a solution to a connexion of this kind 

On the other side of the bars hes the objective, out of 
reach. A stout cord is fastened to a stick with which the 
animal could reach the objective , on the free end of the 
cord is a metal ring of about six cms. diameter, which is slipped 
over a nail sticking out vertically about ten centimetres from 
a heavy case. With the stnng stretched, the stick does not 
reach even to the bars, and, therefore, in order to be used, the 
nng has to be taken off the nail with a movement deviating 
by 90® from the pnmitive direction “ stick direct towards 
bars and goal ”. This movement can be “ genuinely ” 
accomplished only if the animals are able to grasp the arrange- 
ment " ring jver nail ”. Those who have not seen how 
chimpanzees deal with more complex forms, may think that 
there could be no easier task 

(21 2.19x4) Sultan pulls at the stick in the direction of the 
bars (and of the objective), chews and gnaws at the rope 
where it is tied to the stick, notices the connexion nng-nail 
only after a considerable time, and then docs not lift the wde 
open nng up a few centimetres, but tnes to pull out or break 
off the nail 1 The final solution ts that the stick itself is broken 
above the middle mth a great effort, and the objective reached 
with the free part. 
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On repeating the test with a new stick Sultan notices the 
movements which the ring makes on the nail (when pulled 
towards the bars) ; he touches the nng as if examining it, 
and then takes it off with one quiet clear movement The 
next tune, none the less, he pulls first of all towards the bars 
before turning to the ring and pulling it off again in one sure 
movement. 

Grande, Chica, Rana, and Tercera first pull at the stick and 
endeavour persistently to solve the connexion " rope-stick ” , 
under theu impatient movements the nng on the nail gets out 
of position, and it even shps off ; but the ammals do not notice 
this in their absorption in disconnecting the stick from the rope, 
and the ring could always be put back on the nail when they 
were not lookmg. The following is the hmit of this behaviour ; 
Rana accidentally pulls the nng from the nail, sits close to the 
bars, not notiang that now the stick is free to be used , the 
observer again puts the nng back over the nail unobserved 
by the animal, and immediately afterwards Rana pulls in the 
direction of the bars. When the same accident agam occurs, 
and the rope hangs in the air with the nng free, the animal 
reahzes only after a while that the stick can now be moved 
freely and that the connexion between it and the rope does not 
matter any more The ammals named did not at that time 
reach a genuine solution of this problem 

As the chimpanzees want only to have the stick and, as 
the next part of the whole arrangement, the rope, is so thin 
and flexible as to mvite being torn or chewed, the attention 
of the animals becomes fixed on it to a surprising extent ; 
efforts made to help them out of this were of no avail There- 
fore, in later experiments, the rope connexion was omitted, 
the nng being nailed on the end of the stick, but in such a way 
that the greater part of the opening stuck up above the wood 
of the stick ; and, m order to make chance solutions still more 
difficult of occurrence, I replaced the nail of the former 
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experiments by an iron bar, standmg out about thirty-five 
centimetres vertically from a heavy box. 

{10.5) Rana pulls at the stick in the direction of the objective 
and does not take any notice as yet of the nng ; as the stick 
will not come off, she finally upsets the whole box by her 
tremendous straimng in the direction of the bars ; thus the 
stick falls off. The observer has the impression that instead 
of the nng round the iron bar, any other objects of equal total 
size could be used , this would not matter very much to Rana ; 
it does not occur to her to look at the thmg 

(14.5) Rana this time pulls so hard m the direction of the 
objective that the iron bar in the box bends a httle, and the 
nng shps off , the animal scarcely understands why the stick 
suddenly becomes loose in her hand — The next time when 
Rana pulls, the bar does not give way , she thereupon has a 
good look at the cntical spot, pushes the nng up a bit higher, 
but dtrecily afterwards begins to pull as before in a horizontal 
direction. This clumsy proceeding goes on so long and so 
violently that the nails which hold the nng to the stick become 
bent, and the stick is let loose 1 (If one behaves foolishly in 
such a situation, one has to pay for it with many foot-pounds 
of work , the nails used m this instance were very strong 
On the other hand to hft off the nng would have meant a 
mimmum of work, and we see from this small example of what 
fundamental importance for a technical consideration of the 
orgamsm is the degree in which the handhng of things is 
detemuned by a clearly-grasped structure of forms in space. 
Entirely apart from all psychology, it is of the greatest mterest 
to every technologist to see cleared up the properties and 
processes of an organism — a matenal system after all — ^which 
cause such far-reachmg physical differences ) In the foUowmg 
expenment Rana, surpnsmgly enough, does not pull at the 
stick at all, but raises the nng, without further ado, over the 
top of the iron bar, so that one might really think that it was 
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an intelbgent action , the expenment is at once repeated 
and Rana this time pulls sideways quite pnmitively. In two 
further cases honzontal pulhng at the begmmng is each time 
followed by quick and sure hfting of the nng. 

(11. 5) Grande is tested in the same situation. She pulls 
at the stick m the direction of the objective, without castmg 
a glance at the place where it is fastened, and then, fur a time, 
stops bothcnng about the task When the other ammals are 
fed outside, she starts pulhng again, but just at this moment 
(no doubt by chance) she looks at the nng, and a shght upward 
movement of it (perhaps five centimetres) does not escajie her. 
This works upon her immediately, hke the chance assistance 
in the board test Grande goes up to the thing and, with one 
single movement upwards, hits both the nng and stick. 

(12.5) In two exjxinments, one after the other, Cbica at 
once accomphshes the solution. 

It might very well be thought that, after this, the animals 
would in future retain this simple proceeding as an assured 
possession, and if the nng, which is pulled over an iron rod 
(nail) were a visual fact, as simple and crude as " a-box-in-the- 
neighbourhood - of - a - vertical - distance - which - has - to - be- 
bndged,” the animals would really be able easily to accomphsh 
its release. But that is by no means always the case. Sultan 
tnes to solve (19 5) such a combmation (nng-nail) but moves 
round about it in an aimless way and, finally unth a violent 
movement which paj^ no heed to the nature of the fastemng, 
only succeeds through sheer strength, and pulls the ring down. 
In further tests I have seen the same ammal take off the nng 
(or loops of rope) with all possible care, from nails, rods, 
boughs of trees, but I have just as often seen him blundering 
around the same combmations On one occasion later, Grande 
actually succeeded with great effort m accomplishing a solution 
by dragging the iron bar on which the nng hung out of its 
fastemngs, rather than by the already known and apparently 
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so simple method of taking ofi the ring ; the iron bar is then 
used instead of the wooden stick ! But, on another occasion, 
when she begins to loosen the iron bar, this is obviously done 
only in order to free the wooden stick ; and yet the ring had 
already shpped so far up the iron bar and somehow remained 
there, that a very slight lift would have accomplished the 
solution (19 5). 

The question discussed here would not be better answered 
if one tried to bring about m further experiments the clear 
accomplishment of this small performance. By such practice, 
one would probably obtam the regulanty desired ; but that 
the apes treat one and the same problem, sometimes bhndly, 
and at the other tunes with perfect clearness, is just the 
characteristic thing about these animals. The most obvious 
explanation of theu behaviour would seem to be that they 
alwaj^ find the clear solution, when they clearly grasp the 
structure of the connexion, and, on the contrary, that they 
pull at it crudely when they are not able to achieve this 
clearness. The ring over the bar (the nail) seems to represent 
to the chimpanzee an optical complex which may still be 
mastered completely, if the conditions are for the moment 
favourable, if there is concentration of attention and so on ; 
but it has a strong tendency to be seen less clearly if the 
animal fails to make the proper efiort on its part. We there- 
fore here approach more difficult structures as, e.g., the 
" coiled rope ”, " relation of shapes of boxes ”, and so on, 
which rarely suggest defimtely to the animal what movements 
It has to perform. Anyone who undertakes such examination 
will observe only too quickly that the animals do not alwajrs 
enter into the experiments in an equally calm and attentive 
wav. The smallness of the spatial forms that are here under 
consideration might very likely add to the difficulties of the 
task of grasping them clearly; the experiments that have 
been described up till now have usually been made in situa- 
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tions, whose parts are purposely interrelated in forms that 
are not only simple but also big. 

[As presumably the structural complex dealt with often 
re mains obscure, there cannot quickly arise a state of mechan- 
ization in which by a mere glance towards the complex the 
appropriate curve of movement appears. This would only 
be possible if the structure " nng-nail ” itself could be estab- 
lished by practice once for all, thus creating the conditions 
for the reproduction of a mechamcal proceeding. This 
establishing should be possible with the chimpanzee, accordmg 
to my experiences ; but it is of no interest here.] 

The observations recorded show also that we have now 
left the field m which the experiments give simple and decisive 
answers to our questions. It hes not in the experimentation', 
but in the nature of the animals, if the results become gradually 
less and less clear ; m the animals’ visual and other bram 
centres also, things may well become less and less clear, as the 
experimental conditions reach a certain degree of complexity. 
If we had not made the acquaintance of the chimpanzees in 
optically simpler situations, we should have found it difficult 
now to take any position at all as to their behaviour. And yet 
many experiments with mammals liave begun with the treat- 
ment of just such compbcated situations, as if they were 
simple , results m such cases must either be equivocal, or, 
with the increasing comphcations, must turn out negative, 
and then no conclusions of any value to the fundamental 
question of insight can be reached. 

Vartalton of the expenment. At the height of a man, a rod 
two metres long is fixed to the wall of a house, so that it stands 
out at a right angle ; a httle basket, with the objective in it, 
IS hung by its semicircular handle on the rod, about one metre 
twenty centimetres from its free end. A little to the side, on 

> At any rate I am sore that anyone who approaches similar tasks can 
now avoid mistakes which I made. 
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the ground, hes a long stick. (11 8) Sultan is brought in ; 
he looks up at the basket, wants to climb up along the beams 
of the house, but is hindered, and, glancing round about him, 
remains squatting on the floor near by. It is only after some 
seconds, when his eyes have been directed to the stick close 
to him, that he seizes it and rushes towards the basket. 
Twice he beats at it, bhndly and simply, in the oblique 
direction that his position happens to determine, then he 
suddenly changes the direction by 90® towards the correct 
side and, in a cautious movement, movmg it six times care- 
fully, pushes the basket towards the free end, until it falls 
down. 

Grande in the same situation drags a box from far away, 
places it under the basket, mounts on it, but does not reach 
the basket. She fetches the stick, but lets it drop immediately 
for no obvious reason, and runs to a second box at a distance 
of about fifteen metres. Whilst she is busy pulhng it over the 
intervening distance and not looking at us, the first box is 
remived and hidden. Immediately afterwards, the animal 
arrives with the second box, places it m position, mounts on it, 
and still does not reach the basket , she looks around with an 
expression of astomshment, and finally turns to the observer 
wailing. Left without assistance she again seizes the stick and, 
from the very begmning, pushes the basket down over the free 
end correctly and without makmg a false movement on the 
way. On repeating the expenment, on the other hand, 
Grande works the basket a few centimetres the wrong way, 
towards the house-wall , then, abruptly, reverses the move- 
ment by 180°, and pushes the basket along the stick steadily, 
until it falls. 

[The complaining in the midst of the experiment was not 
provoked only by the fact that the animal did not succeed ; 
for the looking around that preceded it was undoubtedly 
full of astonishment, and the waihng carried a note of indig- 



252 the mentality of apes 

nation. The other box was missed, as soon as the need for 
a second building-block was felt.] 

The experiments mentioned at the beginning of this section 
convey, besides the roundabout way of dealing with objects, 
yet another prinaple . the objective is put by the use of tools 
into a position in which it can be reached only by changing 
the position of the animars own body afterwards. In the 
case described above, however, this procedure has been 
fadhtated very much for the animals, inasmuch as afterwards 
they only need make one or two steps sideways, thereby 
remaining at the same bars at which they have worked from 
the beginning with the stick ; these bars, furthermore, are so 
well known, that '* near the bars ” (at whatever place) and 
" attainable ”, " accessible-to-me ”, ought to be very closely 
coimected to the ammal. One may sharpen the conditions 
of the experiment essentially by requiring the animal to " take 
mto consideration ”, dunng the use of the tools, a greater 
subsequent changing of the position of his own body, so that 
he works at first in one certain spatial orientation, for quite 
a different later one. The total " curve of behaviour ” is 
formed in such a case by two Imes ninmng in opposite direc- 
tions, whilst the experiments last considered (for instance, 
with the detour-board) move on the same total curve in a single 
movement of one direction only. 

A big wooden animal cage is closed on one side by bars, 
between which the animals can pass their hands from outside ; 
but the cage is so big that the arm of a young chimpanzee 
standmg outside does not command the whole interior from 
these bars, but only about half of it. The side opposite the 
bars consists of boards nailed across horizontally ; one board 
is removed, at a place that enables the young animals to look 
and put their hand into the cage, but not touch the floor ; 
the rest of the cage is closed. -If a piece of fruit lies on the 
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floor close to the wall from which a board has been removed, 
the chimpanzee will reach after it from the (opposite) bars 
with a stick, as the cage (weighted with stones) cannot be 
turned over. If one takes care that the stick can be used only 
from the side of the gap (where one board is removed), the sole 
solution remaming is to push the ob]ective from the gap 
towards the bars, until it can be reached there with the hand. 
One therefore removes all possible sticks and staves except 



one which can be used quite comfortably from the gap, but, 
being fastened near the gap by a rope tied to a tree, cannot 
be taken over to the side w'here the bars are. (Fig. 19 shows 
only the groimd-plan R is the tree with the rope and the stick 
attached to it , the broken hne indicates the side with the 
gap , opposite, the bars are mdicated by a dotted hne. The 
lines T and B indicate the two parts of the total procedure 
nmning towards each other, one of which is to be covered 
by the tool, the other afterwards with the animal’s body 
It is clear that the ape has to work for a later position of its 
body, which is, as it were, the reverse of the position taken 
during the use of the tool ) 

(27.3.1914) Sultan seizes the stick, pokes with it through 
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the gap, and tries to pull the objective towards him and to 
lift it up the side to a height where it can be reached. From 
time to time he runs ofi. looking for a blade of straw, or some- 
think like it, with which to reach for the objective from the 
side of the bars — ^but in vain. After a while — ^the ammal is 
again using the stick from the gap — ^the whole direction of 
the movement suddenly changes; the objective is pushed 
away from the gap, not to the bars, but to a spot where m one 
of the sides below, about half-way between the gap and the 
bars, there is a httle hole in the wood. Sultan proceeds very 
carefully, brings the objective in front of the small hole with 
the stick, then drops the tool, goes round to the place outside 
the hole, and makes a great effort to squeeze out the fruit 
with his fingers — ^but the hole is too small. He soon again 
approaches the gap, again seizes the stick, and now changes the 
position of the objective in a way which I could not clearly 
understand, but probably still counting on that hole, and 
in any case getting close to it. In doing this the goal comes 
across the middle of the floor of the cage, a httle closer to the 
side of the bars. All of a sudden, Sultan drops the stick, 
runs round to the bars, puts his arm through them as far as 
he can, and actually reaches the objective. The impression 
upon the observer after this proceeding is not that Sultan has 
immediately before worked m the direction of the bars and now 
comes round to complete the success thereby rendered possible ; 
it looks rather as if he once again had abandoned the use 
of the stick in order to try his luck from the bars, as he had 
done several times before As the attempted solution with 
the hole in the wall after all contains the method required, 
although in a simpler form, and since a human being would 
probably consider the accidental success just described as a 
strong help to the animal, all depends now on what he does 
upon repeating the experiment. 

A new objective is put in the place where the first one 
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was. Siiltaji seizes the stick and pushes the fruit straight 
towards the bars, without taking any further notice of the hole 
in the side. On the way. one notices several times indications 
of the " changes ” into the (biologically evidently very strong) 
direction of o'*, observed in Chica and Nueva, but never 
before in Sultan : inasmuch as the stick is placed, erroneously, 
behind the objective, for a moment the movement of pulling 
is made, and if the correction were not made immediately, 
the objective would return to Saltan. As a matter of fact, 
the total of the small backward pulls towards himself amounts 
only to a few centimetres, as the animal itself soon reahzes 
what it is doing. Sultan makes the whole course unnecessanly 
long, as he does not take into account the length of his arm ; 
with the greatest effort he pushes the objective right up to the 
bars, that is to say, a distance of about one metre, and finally 
gives the fruit a push with the stick (which is a httle too short 
for the operation) so that it falls out on the ground between 
the bars. But in that same moment he is already runmng 
round the cage, and gets the objective. The very deviation 
from his behaviour during the previous chance success (when 
he reached far into the cage) proves that after this bit of help 
a genuine solution of the problem has ansen. 

At a repetition of the experiment Sultan nevertheless 
reaches for the objective from the side of the bars, with a 
straw, before he goes to the gap and solves his task He 
achieves it without a "change,” but again disregards the 
length of his arm, and makes tmnecessary efforts to push the 
objective with his short stick right over to the other side. 
During the third experiment the procedure is perfectly clear ; 
Sultan stops p ushing when the fruit is still a good distance 
from the bars, drops the stick and runs round. 

> It seem* to me quite impoesible that this is only a question of a 
sudden change mto an " accustomed ” way of using the stick. At go° 
the futk the objective without any inhibitions. 
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Chica likewise hits upon the solution (30.3) with chance 
assistance. She first of all pulls the objective towards her at 
0°, and when she tries to hft it up the wall, it drops, and 
bounces awayf rom her to about the centre of the cage-fioor. 
At the same moment the animal runs round the cage, passes 
her arm through the bars, and reaches the objective. 

As with Sultan, the consequence of what has thus happened 
IS, that, in the next experiment, from the very begtnmng, the 
direction towards the bars is dearly taken. There is no doubt 
that this IS the beginmng of the solution. But now occurs 
one of the strangest performances that I have ever noticed 
in these animals. Dunng the board experiment Chica had 
already frequently turned off from the right track {180®) and, 
for moments, reverted to the primitive direction (0°). While 
working now periectly correctly and clearly towards the bars 
opposite, she is startled by a noise from the street, looks for an 
instant towards the scene of the disturbance, and then 
continues her activity, but now putting at 0° ; this time, the 
change is not corrected. Chica contmues pulhng until the 
objective is brought close up to her under the wall with the 
gap ; and at this moment, like some one who has nothing more 
to do than to reap the fruits of his efforts, she runs round the 
cage to the bars ; nobody could look more nonplussed than 
Chica, when she peered mto the cage and saw the objective 
as far as it could be from the bars. It looked as if she had 
just been awakened out of a dream, and, judgmg by the usual 
behaviour of a chimpanzee, the only explanation that can be 
given for this performance is that the disturbance had a long 
after-effect, and that, under these conditions, particularly 
favourable for the change, it was not noticed and corrected 
as usual. In this way Chica brought the objective up to the 
natural end of its track, and then proceeded, still “ absent- 
mindedly ”, to the second part of the programme, which now, 
of course, did not fit in, and thus led to the '* awakening.” 
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After the surprise, the animal returns to the wall, seizes the 
stick again, and pushes the objective with great care towards 
the bars ; but even now she cannot avoid changes, although 
she always corrects herself immediately. Chica takes as httle 
account as Sultan did at first of the length of her arm, and 
goes on pushing the objective towards the bars long after she 
could have reached it comfortably. 

Next time, the solution is agam worked out clearly from 
the very beginmng. Chica does not once resort to the primi- 
tive direction, and indeed runs round to the bars before she 
has pushed the objective far enough towards the other side, 
thus showing, of course, that she has “ calculated too favour- 
ably ” her arm-length ; she returns once more to the gap, 
gives a few further pushes to the objective, and then completes 
the solution. 

Two further repetitions on the following day result in 
clear procedures, with the exception of short tendencies to 
changes, which are corrected immediately. 

I tried to test Rana also with such an arrangement, but 
soon had to give it up, as she seemed to consider it a pomt of 
honour not to deviate from 0° in any circumstances, and she 
could not be diverted by any sort of help, not even by repeated 
examples. 

(Smce the experiment just described has some similanty 
with that of the “ roundabout-way board,” it must be pomted 
out that it was undertaken about a week later Sultan had 
already taken roundabout ways (on i8th and 19th March), 
at 180° ; Chica had failed when the board was in the normal 
position. The next board experiments took place a month 
and a half after the experiment just descnbed.) 

The experiments with the basket — mentioned m the 
Introduction — ^with rope, ring, branch stump, or nail, partly 
belong here, because in those, too, the animal had to find a 
solution at one place which would only work out as » solution 
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at another plau, after a detour. Further tests with that 
arrangement will be reported in a continuation of this book. 

The board experiment and the tests described thereafter 
require, it is true, some adaptation of the movement to the 
given forms, but neither the things with which the proper 
roundabout ways are to be made, nor the structure of the 
field need be conceived with great precision as far as form is 
concerned, to achieve a solution. In fact, the solution was 
achieved on a very large free field * If anyone wants to go 
on to higher demands, there is the exact fitting of one form 
which the animal is usmg, to another. Investigations along 
this line, which might be of the greatest importance for an 
understanding of the theoretical nature of mtelhgence, do not 
generally lead to very gratifying results with chimpanzees, 
and from our experiences up to date, failures and obscure 
behaviour are the only results we can expect in difficult cases 
of this sort. 

(25.3.1914) Sultan tries to reach the objective placed 
behmd the bars, with a stick, one end of which is bent into 
a crook. He seizes his tool by this crook, to poke it between 
the bars, and gets stuck with the crook caught behind one 
of the bars. This mishap leads to a heisty ramming against 
the obstruction, the factor of shape not being taken into 
account, and, when the stick is eventually freed, one has the 
impression that it was acadental. Some repetitions proceed 
in a similar way. 

Two years later (m May 1916) the experiment is made 
with the same stick, m order to find out whether the ammal 
is now capable of any greater clearness. As a matter of fact, 
Sultan, qmte unmistakably, manages to keep the crook 
perpendicular, to fit the structure of the bars. He does this 

I Only the experiment with the nng and the nul approximate to the 
following tasks m this respect. 
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while the crook is still far away from the bars, and so succeeds 
without difficulty; in a few cases where he acts with less 
caution, and gets caught behind a bar, he quickly glances at 
the place of obstruction, and every time pulls the stick back 
and turns it, so that it can be got through without any further 
difficulty. Dunng this experiment the animal behaves more 
calmly than m the earher one. 

[Sultan seems not to notice or to reahze the advantage 
which the crook offers, for instance, to pull a banana to him ; 
according to how he has picked up the stick, he puts the crook 
behmd the objective, or else uses the point, as with every other 
stick. Nueva, who from the very beginning, got the hook 
through the bars without trouble, may perhips have recognized 
its advantage ] 

Across one end of a stick about eighty centimetres long, 
a second stick of thirty centimetres is nailed, so as to form a 
" T.” Otherwise the task is the same as in the previous 
experiments 

(2 and 3.4. 1914) Sultan endeavours to break off the cross- 
bar , when this fails, he pushes the long part through the bars , 
the cross-piece catches, and the ammal rams it violently, 
blindly, and continually against the bars, until finally, obvi- 
ously quite by chance, the cross-piece happens to be turned, 
so that it no longer sticks. After about twenty repetitions, 
no observable improvement occurs ; it is evident that no 
attention is paid to shape. 

Chica proceeds somewhat more quietly, but otherwise no 
better ; after a senes of observations, I was forced to note that 
she did not even attempt to amve at clearness. 

Sultan IS tested again with the same “ T ’’-shape m 1916. 
As in the crooked-stick experiment, an essential improvement 
has occurred, inasmuch as the cross-piece, from the very 
beginning, while still at some distance from the bars, is held 
vertically, so that it can be got through the bars. One has 
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the impression that S ultan is being taught the forms which 
he sees, what to do when stick and bars are opposite each other, 
but not yet in optical contact. As soon as, through carelessness 
or haste, close optical contact of stick and bars has come about 
(without a vertical turn m advance), Sultan’s further procedure 
depends on the special configuration m each case ; if the long 
piece is m a position perpendicular to the surface of the bars, 
while the cross-piece is stuck behind a bar, the latter is gener- 
ally turned up with one sure movement, and thus put through , 
this is speaaUy true in the cases where the twist required 
forms a small angle (as was to be expected from previous 
experiments). When, on the other hand, the long piece itself 
lies aslant, and the region round the junction of the two sticks 
forms, with the bars, a relatively confused combination of lines, 
then Sultan pulls and jerks blindly at hts tool. He is similarly 
perplexed when he wants to get the whole thing in from 
outside, and gets it muddled between the bars ; he then 
simply tugs without paying any attention to shape Not 
every complex has the quabties of a good and precise 
" Gestalt ", and even for the human being who looks on, the 
cases that are not clear to Sultan constitute “ less good 
forms ”, and therefore give no direct indication of the motions 
required. 


The forms which are to be heindled in relation to other forms 
are still more difiicult to grasp visually The ladder previ- 
ously mentioned hes crosswise outside the bars and must be 
brought in so as to reach an objective high up. 

(12 5.1914) Grande and Chica seem to regard the task 
as impossible ; in their discouragement they hardly touch 
the ladder. 

Sultan at first behaves in the same way. After some 
time, however, he seizes the ladder, pulls one end across 
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between the bars, and tears it wildly towards the inside, 
although he cannot possibly achieve a solution thus. In his 
pulhngs and haulings the ladder finally goes somehow between 
the bars. In the course of a few repetitions the observer 
notices certain differences. Not every junction of ladder and 
bars is treated m an equally unintelligent way ; on the other 
hand, some factors occur like those already mentioned in the 
previous expenment. Sultan does not know how to help 
himself out of that cnss-cross mix-up which puzzled him 
also in the " T ’’-shape case ; on the other hand, some of his 
twists are genuine, when the ladder is only a httle out of the 
proper position. In general, then, the animal’s movements 
are more or less clear according as the aspect of the lines of 
ladder and bars taken together is clear. 

This expenment is repeated agam later (m May 19x6). 
The total impression of Sultan’s behaviour is unfavourable 
as before ; we cannot fail to recognize that intelligent behaviour 
alternates with quite absurd pulhng and tearing, as the 
combination of forms of ladder and bars alternates from 
simple to complicated. But even for the human adult there 
are many cases and moments of optical " confusion ”, although 
the observer, by a httle effort, can always recover the required 
clearness. 

The ladder expenment suggested to me that the test would 
be very much facihtated by introducing a sohd form instead 
of the combination of lines used up to now (of ladder and 
" T ’’-shape). Therefore, the following situation is set up : 
the objective lies in a big box, and can only be reached from 
one opening, which is cut rectangularly in one of the sides 
(about ten by three centimetres) ; the objective, however, 
is so far away from this opening that a wooden board — the 
only stick m sight — ^must be used to get it. Its cross-section 
repeats on a small scale the rectangular opening, and, when 



262 


THE MENTALITY OF APES 


turned the right way, rt can easily be put through the opening 
into the box. (The animal can look inside the box through 
other cracks, and the cross-section of the board is so much 
smaller than the opening that this implement can easily be 
managed.) 

(6.4.1914} In this test both Sultan and Chica act without 
much " order ”. Both show that they are by no means 
indiflerent to the forms before them, for they soon turn the 
board into the position approximately required before they get 
to the openmg. But, if there is the shghtest check at one 
comer, this failure does not have the effect of teaching them 
to be more careful ; on the contrary, they push and jam the 
board only the more wildly and blmdly, imtil finally their 
behaviour shows no regard whatever for the forms with which 
they are deahng. (There are adult men who, in similar 
situations — fightmg with collar studs and so forth — ^behave 
similarly , the fault here hes more in the emotional field, in 
character and " education ”, than in the purely intellectual 
field ; anyhow, from a practical standpoint the result is that 
the processes proper to mtelligent conduct no longer occur 
in the degree otherwise possible, as soon as intense emotions 
master the orgamsm.) 

I do not report further variations on the pnnciple of these 
experiments, cis the results were always the same : with the 
cleverest ammals a clear adjustment to forms, as long as the 
given structure remained clear and simple , on the other hand, 
even with the most gifted ones, a completely unintelhgent 
pullmg and pushmg as soon as forms were at all comphcated. 
After many experiences in this field it becomes more and more 
certain that impatience and temper are not alone to be blamed 
for this ; the same difference is also to be noted on the ammals' 
good days, and when they went quietly to work. The more 
gifted chimpanzees show a certam improvement at the age 
of about five to seven years, but the two older ammals, 
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Tschego and Grande, are not ahead of Sultan {to say nothing 
of Nueva), in proportion to their age. As far as Nueva is 
concerned, we have to report certain data concerning her 
command of forms in another coimexion.^ 

If the less gifted animals have not been mentioned very 
much in this section, it is to be attributed only to the fact 
that there is little to be said about this unmtelligent treatment 
of forms, even those that are relatively simple ; the experiment 
with the detour-board may serve as characteristic of them all. 

■ See Appendix. 
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The chimpanzees manifest inteUigent behaviour of the general 
kind familiar in human bemgs. Not all their intelligent acts 
are externally similar to human acts, but under well-chosen 
experimental conditions, the type of intelhgent conduct can 
always be traced. This applies, in spite of very important 
differences between one ammal and another, even to the least 
gifted specimens of the species that have been observed here, 
and, therefore, must hold good for every member of the 
species, as long as it is not mentally deficient, in the pathological 
sense of the word. With this exception, which is presumably 
rare, the success of the inteUigence tests in general will be more 
likely endangered by the person makmg the expenment than 
by the animal One must learn and, if necessary, establish by 
preliminary observation, within what hnuts of difficulty and 
in what functions the chimpanzee can possibly show msight ; 
negative or confused results from complicated and accidentally- 
chosen test-matenal, have obviously no beanng upon the 
fundamental question, and, m general, the experimenter 
should recognize that every inteUigence test is a test, not only 
of the creature examined, but also of the experimenter himself. 
I have said that to myself qmte often, and yet I have remained 
uncertain whether the experiments I performed may be con- 
sidered “ satisfactory ” m this respect ; without theoretical 
foundations, and in unknown territory, methodological 
mistakes may quite well have occurred ; anyone who continues 
this work wiU be able to prevent them more easily. 

At any rate, this remains true Chimpanzees not only 
stand out against the rest of the animal world by several 
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morphological and, in the narrower sense, phjrsiological, 
characteristics, but they also show a type of behaviour which 
counts as specifically human. As yet we know little of their 
neighbours on the other side, but according to the httle we 
do know, with the results of this report, it is not impossible 
that, in this region of experimental tasks, the anthropoid is 
nearer to man tn \nteUvgence too, than to many of the lower 
monkey-species^. So far, observations agree well with the 
theories of evolution , in particular, the correlation between 
intelligence, and the development of the brain, is confirmed. 

The positive result of the investigation needs a limiting 
determination. It is, mdeed, confirmed by experiments of 
a somewhat different nature, which will be recounted later ; 
but a more complete picture will be formed when they are 
added, and, in so far, our judgment of the mtelhgencc of apes 
IS left some scope. Of much greater importance is the fact that 
the experiments in which we tested these animals brought 
them into situations in which all essential conditions were 
actually visible, and the solution could be achieved imme- 
diately. This method of experimentation is as well adapted 
to the chief problem of insight as are any which can brmg 
about the decision " yes ” or " no ” , in fact, it may be the 
very best method possible at present, as it yields very many, 
and very clear, results. But we must not forget that it is just 
in these experimental circumstances that certain factors 
hardly apjiear, or apjiear not at all, which are rightly con- 
sidered to be of the greatest importance for human mtelligence. 
We do not test at all, or rather only once in passing, how far 
the chimjianzee is influenced by factors not present, whether 
things “ merely thought about ” occupy him noticeably at all. 
And most closely connected with this, is the followmg problem, 

• For reasons to be dealt with later, of course not tn apphcattons of 
intelligence In tbit respect, no doubt on account of a general weakness 
in his whole organization, the chimpanzee u more nearly related to the 
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In the method adopted so far we have not been able to tell how 
far back and forward stretches the time “ m which the chim- 
panzee hves ” ; for we know that, though one can prove some 
effects of recognition and reproduction after considerable 
lapses of time — as is actually the case in anthropoids — ^this 
is not the same as " life for a longer space of time ” ‘ A great 
many years spent with chimpanzees lead me to venture the 
opmion that, besides in the lack of speech, it is in the extremely 
narrow limits in ihts direction that the chief difference is to be 
found between anthropoids and even the most primitive 
human bemgs. The lack of an invaluable technical aid 
(speech) and a great hmitation of those very important 
components of thought, so-called " images ”, would thus 
constitute the causes that prevent the chimpanzee from 
attaining even the smallest beginnings of cultural develop- 
ment, With special reference to the second fact, the chim- 
panzee, who is easily puzzled by the simplest optical com- 
plications, will indeed fare badly in “ image-life ”, where even 
man has continually to be fighting against the running into 
one another, and melting together, of certain processes 
In the field of the expenments earned out here the insight 
of the chimpanzee shows itself to be pnncipally determined 
by his optical apprehension of the situation , at times he even 
starts solving problems from a too visual point of view, and 
in many cases in which the chimpanzee stops acting with 
insight, it may have been simply that the structure of the 
situation was too much for his visual grasp (relative " weak- 
ness of form perception ”). It is therefore difficult to give a 
satisfactory explanation of aU his performances, so long as no 
detailed theory of form {Gestalt) has been laid as a foundation 
The need for such a theory will be felt the more, when one 
remembers that, m this field of inteUigence, solutions showing 
msight necessarily are of the same nature as the structure of 
‘ Cl Appendix, p 271, seqq 
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the situations, in so far as they arise in dynamic processes 
co-ordxfMted w%th the situation. 

One would hke to have a standard for the achievements of 
mtelligence described here by comparing with our experiments 
the performances of human beings (sick and well) and, above 
all, human children of different ages. As the results in this 
book have speaal reference to a particular method of testing 
and the special test-material of optically-given situations, 
the psychological facts estabhshed in human beinp (especially 
children), under the same conditions, would have to be used. 
But such comparisons cannot be instituted, as, very much 
to the disadvantage of psychology, not even the most necessary 
facts of this sort have been ascertained. Prehminary experi- 
ments — some have been mentioned — ^have given me the 
impression that we are inchned to over-estimate the capa- 
bilities of children of all ages up to matunty, and even adults, 
who have had no special technical trainmg in this 15^)6 of 
performance. We are m a region of fer/d tneogntla. Edu- 
cational psychology, engaged on the well-known quantitative 
tests for some time, has not yet been able to test how far 
norma], and how far raentally-deficient, children can go in 
certain situations. As experiments of this kind can be 
performed at the very tenderest age, and are certamly as 
scientifically valuable as the mteUigence tests usually 
employed, it does not matter so much if they do not become 
immediately practicable for school and other uses. M. 
Wertheimer has been expressing this view for some years m his 
lectures , in this place, where the lack of human standards 
makes itself so much felt, I should hke to emphasize par- 
ticularly the importance and — ^if the anthropoids do not 
deceive us — ^the fruitfulness of further work in this direction. 

Postscript . — When I finished this book, I received from 
Mr. R. M. Yerkes (of Harvard University) his work entitled 
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The Mental Life of Monkeys and Apes : a Study tn Ideational 
Behaviour {Behaviour Monographs, III, i, 1916). In this book 
some experiments of the type I have descnbed are recorded. 
The anthropoid tested is an orang-utan, not a chimpanzee, 
but, as far as one can judge from the material given, the results 
agree with mine. Mr. Yerkes himself also thinks that msight 
must be attributed to the animal he tested. 




APPENDIX 


SOME CONTRIBUTIONS TO 
THE PSYCHOLOGY OF CHIMPANZEES^ 

The following report consists for the most part of " quali- 
tative ” observations on chimpanzees. The behaviour of 
the anthropoid ape is m many essentials so important and so 
easily comprehensible to man, that any mmute experiments 
in this direction are unnecessary for the present , at the same 
time the results of special experimental investigation only 
take on the real colour of hfe when the habits and the character 
of the creatures under observation have become adequately 
known in their natural expression. 

As a reaction against the assertions of marvels made by 
inspired diUttaiUt, there has arisen among ammal psychologists 
a distmct negativist tendency, according to which it is con- 
sidered particularly exact to establish »»on-performance, non- 
human behaviour, mechamcally-limited actions, and stupidity 
to animals. Is not too much honour paid to the errors we are 
combating by this negative attitude ? Let us not, in avoiding 
one error, be led to the opposite extreme Unfortunately, 
there are still those who, for various emotional reasons, wish 
to find these or those qualities m the higher ammals For my 
part, I have tried to be impartial, and I believe that my 
description is not influenced by any emotional factor, 

* Onginally published in Psychologisc/u Porschutig, I, 1021 
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beyond a deep interest in these remarkable products of 
nature. 


I 

I have already expressed the opinion that " the time in 
which the chimpanzee lives ” is hmited in past and future. 
First of all, the number of observations is small in which any 
reckoning upon a future contingency is recognizable, and it 
seems to me of theoretical importance that the clearest 
consideration of a future event occurs when the anti- 
cipated event is a planned act of the antmal tiself. In such 
a case it may really happen that an animal will spend consider- 
able time in preparatory work qmte tmnustakably, as when 
Sultan labours long to sharpen one end of a wooden board, so 
that it will afterwards fit mto a tube, and he can carry out his 
scheme with the double-stick.^ Where such preliminary 
work, obviously undertaken with a view to the final goal, 
lasts a long time, but in itself affords no visible approach to 
that end, there we have the signs of at least some sense of 
future. To be sure, there is, in the example given,* the 
incentive of the visible reward, and, all through his labour, he 
could glance from time to time at the fruit. Anyone seeing 
an ape making preparations for an anticipated future experi- 
ment, the conditions for which are not at the time m sight, 
would be witness of a still higher achievement in the direction 
under discussion. Then the considering of certain external 
circumstances in the near or distant future, not only of self- 
planned actions, would operate as a condition of the actual 
behaviour. I have not 3ret made any clear observations of 
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th%s sort, nor, indeed, have I purposely arranged any situations 
suitable for them.' 

Twice m the space of a few days experiments were carried 
out, m which the animals had to swing themselves, by the 
gymnastic rope, up to an objective hung high up on the wall, 
and when I, soon after, came upon the scene with my pockets 
bulging, one of the animals went through all the prehminary 
motions for swinging with the rope towards the goal, before 
I had taken any objective out of my pocket or begun my 
preparations for hanging it up. When frequent expenments 
were being made with boxes (as footstools) the chimpanzees 
would drag their implements eagerly to the accustomed test- 
place, if I merely showed myself at the door at the usual time. 
These cases are not quite clear : the apjiearance of the ex- 
perimenter, that has usually been followed by certain occur- 
rences, nught be according to current opimon an immedi- 
ately and directly reproductive stimulus for certam behaviour 
— ^but on the other hand the ajies m no wise repeated old 
movements mechanically • their bearing displayed eager 
anticipation, and, finally, impatience, dnected in short, and 
beyond any doubt, upon what was to come next 

Another expenment would make matters clearer : an ape 
that has often used boxes to reach an objective, is kept in a 
room where there are boxes at his disposal, but no objective for 
which to use them. His ration is cut short, but after a while 
he is taken into another room where there is plenty of food — 


The determination of the question whether the chimpanzee can 
accomplish such a feat is important, I think, for the following reason 
A number of the most various observations on anthropoid apes has 
shown us phenomena which usually appear only with beings possessing 
some culture, however primitive Since the chimpanzees have no 
culture worthy of the name, the question arises, which are the limitations 
upon their capacities that are at fault ? Even the most pnmitive man 
makes ready his digging-stick, though he is not going to dig right away, 
and when the objective conditions for the u<ie of the tool are not at hand 
And the fact that he prepares thus in advance, is associated with the 
rise of culture. Hence I emphasize this question 
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if only there were boxes with which to reach it. The way 
back into the first room is barred (else the case would be 
the same as that quoted on p. 52, seqq. above). After a 
while the hungry animal is let back into the first room, then 
again into the second, and so on. until a box in the first room 
might be seen as a tool for the situation m the second, and 
taken along for that purpose. (In observation it is a matter 
not only of the box being taken along, but of the whole 
behaviour of the animal towards the box in room i, and 
espeaally of how the taking along starts.) This is the ground- 
plan of the scheme, the execution and the variation of which 
would develop automatically m practice. 

To be sure, the chimpanzees had had, to start with, ample 
opportumty to adjust their actions to a future situation ; for 
example, when they faced the problem of leammg to pick one 
among several, m one respect easily-distmguishable, objectives 
(" choice-boxes ”) The chief difficulty for them was that at 
first they did not discover or see as essential the distinguishmg 
properties or differences between these boxes*. Thus there 
were, at first, many mistaken choices, with the consequent 
disappomtments , therefore, when they hghted on a correct 
choice, the ammals would have done well to look carefully, 
for future tnals, at the right objective, and what distinguished 
it. As a matter of fact, one never saw them dehberately 
concentrate on the successful choice with an eye to the future , 
on the contrary, the animals were carried away by their 
immediate and narrow interest in the goal before them (food), 
and if now and then a glance settled for a moment on the 
objects they had chosen from, this seemed to occur only because 
something chanced to strike them , not mtentionally in order 
to turn the lucky choice experience to future use. 

Undoubtedly a (" voluntary ”) shifting of the attention 

‘ Nachwets txnf acker Strukturfunkhonem usw Ahkandl d ■preuss. 
Akad d IVtssensck, 1918 Phys-Math Section, No 2 p 50 neqq. 
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from so strong a momentary mterest, merely on account 
of the expectation of a greater general advantage later, would 
be a very notable achievement. If so much is not demanded, 
and if a somewhat more comprehensive behaviour brings at 
once a visible advantage, then inhibition of the most direct 
and primitive “ urges ” does take place. Most animal species 
cannot withstand the temptation of eating, even when it 
would be far more advisable to make sure first of the greatest 
possible supply.^ It is not so with the chimpanzee. When 
I first began to feed all the apes together in one room out of 
a vessel, several of the animals began, without any outside 
mterference, to postpone feeding altogether, or only hastily 
put a bite in their mouths m between whiles, as long as any 
was left in the vessel, or until they had a satisfactory amount 
stowed away safely in their hands, feet, and bulging cheeks. 
Meanwhile, they urgently begged or demanded an mcrease 
of their supply, and for the actual eatmg waited till they were 
in some quiet comer. Here it is most probably fear of com- 
petition from others which makes food as a " large quantity ” 
for the time bemg more valuable than the satisfaction of their 
immediate appetites , and when an ammal locked up by 
itself behaves m the same way at feeding, it is probably the 
fear that the feeder might go away with the food that makes 
him do so. 

I do not thmk that this conduct is to be traced to any 
consideration of the future properly speakmg, as if the ape 
had said to himself “ If I don’t grab as much as I can now, 
instead of eatmg it straight off, I shall not have enough later 
and shall have to go hungry.” Even in the face of the follow- 
ing remarkable example, the assumption of so much looking 
into the future is altogether too mtellectualistic. In the 

> We are, of course, not concerned with those " collectors " in the 
ammal kingdom, who from peculiar instincts store up nourishment as 
eagerly as they eat it 
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evenings, the animals, in going from their stockade to their 
sleeping-dens, have to cross a space to which they have no 
access in the dajdime, and which, therefore, in the rainy 
season usually becomes covered with weeds. They all storm 
upon this green food, which they are very fond of, and if they 
are left at it any length of time, it is very difi&cult to make 
them stop and go to their dens We observed, over and over 
again, in two animals especially, that they took no notice of 
a first summons, at a second merely turned round carelessly, 
and at a third call, humed on with their eating as hard as 
they could go. But when the warmngs became more urgent, 
and we even advanced threatenmgly upon the miscreant, 
he would suddenly stop eatmg, tear up weeds with all speed, 
stand up and collect more of the choicest bits, go a long way 
round collecting all he could hold, and at last shp mto his 
den with a tremendous bundle of the stuff. It is not necessary 
for an expknation at all — ^mdeed, it is a very wrong hypo- 
thesis — ^to imagine the ape spurred on in all this by an “ idea ” 
of what it will be hke in his den afterwards. As a matter 
of fact, we have here a case of roundabout behaviour, called 
forth by the arcumstances, very siimlar to numerous ones 
related before. The goal to be attained, namely ; " as much 
as possible of this lovely food ", is suddenly arrived at by an 
indirect, instead of by the biologically direct but obstructed 
path, and m those other tests also the animals will seldom 
have worked with an image of a later condition of affairs. 
The behaviour which solves the problem arises much more 
directly from a consideration of the present only. 

[The word " future ” is here used in its usual sense, so 
that " to make a picture of the future ” refers to situations 
lymg outside the actually occurring unit or whole of behaviour. 
It is only after one has conceived the present as a static 
" point " — against the nature of all psychological and physio- 
logical phenomena — ^that one can say that striving for a 
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visible goal and fleeing from a danger actually threatening, 
imply a going beyond " the present ” and a reaching into 
“ the future.” But this incorrect method of expression 
ought then to be apphed to every case of emotional stnvmg 
towards or away from things simply because in the unreal 
preserU point the d3aiamic essence of " dnve behaviour ” 
finds no place.] 

The time m which a chimpanzee hves would reach very 
far back towards the past, if one were to apply as a sufficient 
criterion simply the plain after-effects of past expenence 
m present actions. Perhaps no one will be surprised to hear 
that the animals knew me again at once, after a separation 
of six months (just as Sultan, after being away from the 
other animals and not havmg seen them for four months, 
was immediately upon his return hailed as comrade) For 
there are dogs who, after being separated from their masters 
for even longer periods, manifest the wildest joy on seemg 
them agam. The fact that even after long lapses of time 
one finds the effect of an earher learnt discnmination test 
as strong as though only a few days had elapsed, is perhaps 
more remarkable ; for the objects of which we are here speak- 
mg have nothing hke the direct affect-value of familiar persons 
(or comrades). 

Thirteen months after their last experiments in perception 
of size, Grande, m a first series of ten tests made one error 
(m the seventh test), while Chica chose all correctly 

Likewise thirteen months after her earlier period of learning, 
Tercera chose between two different reddish-blue colours 
all but one out of ten, exactly as before. 

About eighteen months after the experiments on Far- 
benkonstanz, Sultan made one wrong choice out of the first 
ten tests, Grande no mistakes at all. 

Quantitatively, therefore, the animals lost nothing ; their 
choices were merely made at first a httle slowly and hesitatingly. 
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Without doubt, the interval could be very considerably 
increased, and there would still be a strong after-effect * 

For these achievements, there was certainly no necessity 
whatsoever for any image of the past. The famihar situation 
appears again immediately in the form of apprehension 
acquired in the learning period, and so bnngs about the same 
direction of choice behaviour Almost the same thmg will 
happen if, in the repetition of an mtelhgence test, the animals 
achieve the solution much more quickly than the first time, 
and if they show the same abihty in the same situation even 
years later. 

As long as memory works only in this way, it may be an 
advantageous gift ; but also, it may be a real hindrance to 
the appeanng of valuable new behaviour, as I have before 
pointed out in connexion with crude examples furnished by 
the chimpanzees.* On the other hand, where real remem- 
benng broadens the scope of those conditions, which influence 
the life of the animal, this real extension of the hfe surveyed 
impresses the observer considerably . and " free ”, " en- 
hghtened ” does the ape then look, compared with the 
" narrowness of time ” in which lower animals live 

Whether animals “ have images ” (in distinction to all 
perceptions altered or not altered by experience of their earher 
hfe), is a question with which Amenran animal psychologists 
smce Thorndike have occupied themselves considerably. 
Hunter first made expenments which involve something bke 
real " remembering,” rather than the reproduction of former 
behaviour m a hke situation. The ammals he experimented 
on first of all had to learn to choose the one out of three open 
entrances, which was, each respective time, illuminated. 
When they satisfied this condition, they were allowed to 
approach the entrances only alter the hght had vanished ; 

* Cf Nachwets einfacher Slruktur/unktionem, etc , p 78 

* Cf above, p 195 
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1 e , after seeing this signal, thej’^ had to wait a certain time, 
opposite the three doors now looking ahke (delayed reaction). 
The longest interval after which decisions were still correct 
was, in rats, ten seconds, in dogs, five minutes, and then they 
only chose correctly because they turned towards the hght 
while it was still there, stood fast, and afterwards ran straight 
ahead, so that if they turned at all in the interval, they made 
the mistake correspondmg to that turn A racoon selected 
the correct entrance even when he had turned his body as 
much as he hked in the interval, but he did not manage it 
when the interval was longer than half a mmute.^ 

One sees at once that we have here a great difference between 
ammals and man , in fact, children between the ages of six 
and eight, m a similar case, did not reach their limit even m 
half an hour, and only a httle mite of two and a half could 
not choose after one nunute. Buytendyk rightly calls atten- 
tion to the fact that, in Hunter’s method, the prehminary 
training to understand the “ hght busmess ” causes unne- 
cessary and unnatural comphcations ; in quite a simple 
quahtative test he shows that a monkey (Cercopithecus) 
could carry out the delayed reaction with certainty even after 
seven minutes * 

I made the following experiments on chimpanzees • 

I. Sultan is sittmg alone in a barred space which contains 
no sticks Outside, in a homogeneous dry sandy place before 
his eyes, 1.40 metres away from the bars, I bury a pear some 
centimetres deep, and I wipe out every trace of the hole by 
smoothing evenly over the spot and all round it, so that I 
could not recogmze the place myself. Sultan, who first looks 
very disappomted, soon begins to play, apparently showing 
no further mterest in what he has seen. When I approach 

* TAc Delayed RtacHoH tM Animals and Chsldrer Behavtonr Mono- 
graphs. 2.1 1913 

r Arch neerland de physiol de I'homme el des antmaiix, s, 1920 
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him after about six minutes, he quickly seizes my hand, aj> it 
to lead or pull me, but he is repulsed.^ Nine minutes later, 
when I agam approach, he repeats this at once, and it is now 
clear that the animal is trying to drag me to a stick, which is 
lying outside, some distance from the burying-place, aud 
which cannot be reached from the bars. As I will not give 
in, Sultan stops and keeps qmet until (seventeen mmutes 
later) I come near to him agam and he can repeat his attempt. 
Just half an hour after the beginiung of the expenment while 
he IS busy with something else and is not lookmg out, the 
stick IS put close enough to the bars for him to be just able 
to reach it with some effort. At first Sultan does not notice 
this change , but when, however, his glance again happens to 
fall on the stick, he spnngs up, pulls it m, runs qmckly with 
it to the bars opposite the burymg-place, and scrapes the 
sand away at the exact spot, until the pear appears. The 
railings through which he is working are five metres long, 
and he can reach out with his stick about two metres. From 
this test we deduce the keenness of his memory (considenng 
the absolutely umform surface) , its hvehness is expressed 
in the promptness of his action, which he earned out as soon 
as he could Of course, it goes without saying that the 
expenmenter did not pay any attention to the burying-place 
in the meantime. 

2. On the following day I tested Sultan agam. I buned 
a jjear 1.30 metres from the bars, but two metres to the side 
of the old burjnng-place, and spread a uniform layer of sand 
over it and the surrounding area. There was no stick within 
reach, and none to be seen. Sultan this time remamed 
qmetly playing m his den. Exactly an hour later, during 
which nothing had happened m connexion with the buned 
pear, the keeper threw a stick through the window at the 
back of the cage. Sultan picked it up at once, ran to the 
‘ For similar experiences, cf above, p 142 seqq 
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bars, ]ust opposite the nght place, and scraped the sand away 
about thirty centimetres too far from the bars ; but after a 
moment, he put the stick nearer, this time exactly on the 
spot, and quickly brought out the treasure. This time he 
beat me, for after his shift I thought he had missed the spot, 
and it was not until the fruit appeared that I was undeceived. 
I wish to stress the fact, that the animal had paid no attention 
whatever to the burying-place in the mterval, but had climbed 
about unconcernedly m his cage, and, indeed, had more often 
turned his back than his face to the bars. 

3. Three days later, towards evening, a heap of frmt was 
buried m qmte another part of the ammal’s stockade, but 
in the presence of the apes, who were attentively lookmg on. 
Immediately afterwards, the animals went to rest in their 
dens, and when all was quiet, we carefully smoothed over 
all sign of the burymg-place, and then dug some holes a few 
metres away, which we left empty, but covered over, hke 
the first. The next monung (sixteen and a half hours later) 
the apes were let mto the same place again. When I opened 
the door for Sultan, he tossed me a comparatively short 
" good morning ”, and burned past me in a straight hne to a 
place about sixty centimetres from the nght one ; he began 
to scrape away the sand, but soon stopped, when he came 
to hard ground. The others tried the same thing on the 
same spot, but they also stopped, and only after a pause was 
the right place suddenly discovered. In this test, not one 
of the controls was touched. The field of possible error was 
at least four hundred square metres in extent, but was more 
marked by some posts, and by vegetation here and there, 
than the sandy surface of the first expeiunent. 

4. The same preparations were again repeated in £ Jther 
place, four da3rs later, in the presence of the animals. And 
lifter a night (sixteen and a hidf hours in all) we conducted 
the test again, Sultan, however, taking no part. The oldest 
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of the animals left his cage and squatted somewhere near, 
without any sign of remembering. But Grande, on the 
contrary, the second to come out of her sleeping-den, ran 
confidently and unhesitatingly straight to the right spot, 
and dug out thefnut.^ 

An extension of this test to longer periods, and, above all 
a closer analysis of the proceedings, are both very desirable. 
When expenments are made on testing-fields distmguished 
by marks of varying distinctness and on various principles, 
we may look with assurance for hght upon the nature of the 
animals’ perception, and memory. One can see at once how, 
through influencing the apes in the mterval (diverting and 
misleadmg tests), and also, above all, through secret alter- 
ations m the visible structure of the space (before testing) 
we should learn more. 


II 


It is hardly an exaggeration to say that a chimpanzee 
kept in sohtude is not a real chimpanzee at all. That certain 
special charactenstic quahties of this species of animal only 
appear when they axe in a group, is simply because the be- 
haviour of his comrades constitutes for each mdividual the 
only adequate incentive for bringing about a great variety 
of essential forms of behaviour. Furthermore, the observa- 
tion of many pecuharities of the chimpanzee will only be clearly 
xrUelhgihU when the behaviour and counter-behaviour of 
the individuals m the group are considered as a whole. In 


* That the ontcome of these tests with chimpanzees cannot be attn- 
bnted to the sense of smell needs no further elaboration Anthropoids 
have this sense to a very limited degree , a hidden pear, tomato, or 
the like (the kind of fruit we used), is not smelt a couple of decimetres 
away And yet in the last test the ammals ran immediately and struct 
to practically the correct spot, over a distance of more than lo metres. 
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this, the part played by one animal may have definite sig- 
mficance for the observer, which it would not have if a human 
being, for instance, were the (necessanly bad) partner But, 
apart from this, the group connexion of chimpanzees is a 
very real force, of sometimes astonishing degree. This can 
be clearly seen in any attempt to take one ammal out of a 
group which is well established as a group. When such a 
thing has never happened before, or not for a long time, the 
first and only desire of the separated creature is to get back 
to his group. Very small animals are naturally extremely 
frightened, and show their fear to such a degree, that one 
simply has not the heart to keep them apart any longer. 
Bigger animals, who do not show signs of actual fear, cry 
and scream and rage against the walls of their room, and, if 
they see anything hke a way back, they will nsk their very 
fives to get back to the group Even after they are quite 
exhausted from these outbursts of despau-, they will crouch, 
whimpering, in a comer, until they have recovered sufficient 
strength to renew their raging^. As in tests with chimpanzees, 
appetite is a necessar)' condition, for the first few days after 
the isolation of the animal it is impossible to conduct any 
expenments, because they refuse food altogether at first ; 
and for a long while, even if hunger drives them to take a 
bite or two, they will immediately drop the food again 
apathetically. 

Generally the remainder of the group, even when they hear 
his meanings from a distance, do not take the same strong 
interest in him, nor are as sad at the separation as he is. 
The others are still a " group ”. One cannot say that they 
listen to his waihngs without any sympathy It often happens 

> I have before described how the urge to get back to the others often 
leads to those extremely peculiar activities -which, partly method of 
ex|»ession, and partly use of implements, show i learly that the creature 
isolated must do something in the direction of his feelings, even if it is 
of no practical help Cf, above, p 88, seqq 
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that if it IS possible for them to get near the prisoner’s cage, 
one or other of the ammals will rush to it and put his arms 
round him through the bars. But he had to howl and cry 
for this affection to be shown him ; as soon as he is quiet, the 
rest of them do not worry ; they show no desure to get to him, 
and even his good fnends soon stop embracing him, in order 
to return peacefully to the more important group. It must 
not be imagined that the isolated ape is sad only because he 
IS in a cage, and the others have more freedom. For if one 
of them IS outside, and the others in the cage, the one outside 
tnes his utmost to get to the others m the cage. 

[Exactly the same thing happens when an ammal, who has 
been isolated from his group for some weeks for testing pur- 
poses, comes back again. His joy reaches such a pitch that 
it may easily be accompanied by faint glottal cramp. The 
others do not get quUe so excited ; but as his return represents 
an actually impressive fact, the whole group becomes very 
lively , they put their arms round him, even beat him a httle 
for pleasure, and often the whole bunch run along behmd their 
returned companion, as is the habit of chimpanzees, in order 
to exaimne minutely his rump and sexual parts. At the same 
time, it matters a great deal who the returned ape is. The 
oldest animal who occupied a special position m the hfe of the 
commimity, was, on any such occasion, greeted by a universal 
welcome, such as was not accorded to the others.] 

More than once I established that the temporary (or per- 
manent) disappearance of a sick (or dying) animal has little 
effect on the rest, so long as he is taken out of sight and does 
not show his distress in loud groans of pain, as, indeed, chim- 
panzees so rarely do.* This corresponds to the lack of concern 
■ Sick chimpanzees soon grow quite apathetic and then complain as 
little about their isolation as, cunously enough, about the great pain 
which one can plainly see them enduring Is it not astounding that 
just the chimpanzee who, for the most trivial reason, becomes quite 
uncontrolled, giving vent to savage fury, hardly even moans softly 
when he is writhing on the floor with agony ? 
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of the group m the healthy ape that is segregated, as long as he 
does not whine too miserably , and if a sick ammal dies 
isolated in its own room, it is no use eiqiecting any sign of 
sadness or of missing him, as there is no actually perceivable 
inatement to mourmng or exatement, and every animal in 
the group at the moment feels the group around him Un- 
questionably, their interest to-day in some frmt which they saw 
buned yesterday, is greater than that taken in one member of 
the group who was there yesterday and who to-day does not 
come out of his room any more 

But just as considerable — ^though transitory — interest is 
shown, when an isolated creature’s waihngs can be heard or 
seen, so also I noticed the strong effect on the others, when 
they once saw with their own eyes the signs of weakness and 
illness in one of the little chimpanzees At the beginning of 
his fatal illness Konsul was once lying helpless on the floor, 
with his eyes closed Rana, who happened to be passing by, 
asked him in the usual way to accompany her, as I have des- 
cribed it before * As he hardly moved, and immediately sank 
back again, she grew attentive, first hfted his head, and then, 
putimg her arms around the httlc fellow, carefully lifted his 
weak body, and seemed by her bearing and her look so deeply 
concerned, that there could be, at this moment, no doubt 
whatsoever as to the state of her feehngs When some days 
later, dunng which he had been isolated, she again saw the 
poor creature in a very wretched state, she seemed only to shy 
away But again, one day when he seemed a little better, 
the httle fellow was once more let out into the open, where 
the others were gaily eating green stuff. He dragged himself 
painfully to them, but after taking a few steps he suddenly fell 
to the ground with a piercing cry of fear. Tercera was sitting 
some way away, chewing She sprang up, her hair standing 
on end all over her body with excitement. She reached him 
■ a above, p. 49 
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in a few strides, walking upnght. her face filled with the utmost 
concern, her bps protrudmg with sorrow, and uttering sounds 
of distress , she caught hold of him under the arms, and did 
her best to raise him. One could not imagine anything more 
maternal than this female chimpanzee’s behaviour, and I give 
these words their hteral meaning, as apphed to conduct which 
was called forth at that moment by the immediate and strong 
impression made on her by the break-down she witnessed. 
The fact that Konsul, after being taken back to his room, 
never came out again, evoked as little sign of grief from Tercera 
as from the other members of the group. Therefore, when we 
compare the former conduct with the naturally ethical striving 
and behaviour of humans, we must not lose sight of the fact 
that, as an indispensable condition, the breaking down in 
weakness and helplessness has to be perceived as an impression 
phenomenon. The ape will feel no sympathy while merely 
imagining such a case, and naturally because he hardly ever 
has such images. 

[Moreover, we should not deceive ourselves with too idealistic 
and unreal optimistic pictures about human beings m hke 
circumstances Here and there will be found a case of a sick 
person, not likely to get better, who is finally considered a 
burden even by his near relatives ; they almost get angry 
with him ] 

If one chimpanzee is attacked before the eyes of the group, 
great excitement goes through the whole group. It will 
happen that, imder the influence of the climate, one punishes 
a wrong-doer with a heavy blow. The moment one’s hand 
falls on him, the whole group sets up a howl, as if with one 
voice The excitement thus expressed has usually nothing 
of fear in it, and the group does not run away. On the con- 
trary, though they are separated by the raihngs, they tend to 
approach the place of punishment. Even the lightest form 
of punishment, pulling the ear of the offender, or a playful 
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pretence at punishment, often stirred single members of the 
group to much more decisive action. It was, in particular, 
httle weak Konsul, who would run up excitedly, and, in the 
way httle chimpanzees have of expressing their wishes, with a 
pleadmg cotmtenance, stretch out his arm to the punisher, if 
the ape was still being punished, try to hold one’s arm tight, 
and finally, with exasperated gestures, start hitting out at the 
big man ! Those who think it degrading to human bemgs to 
find anything human in animals, make the extraordinary 
assertion that animals never defend each other, and conduct, 
which may appear to be defence of another, is produced only 
by the fact that the foolish creature assumes itself attacked, 
and in this error goes to its own defence. But httle Konsul 
would come running up of his own accord, although he had been 
quietly squatting a considerable distance away, in order to 
take part m such an occurrence ; and once even, when he was 
in another place, where he could not see what was happening, 
but only hear something of it, he hurried at once by a round- 
about way, and fell on my arm. Unquestionably the ammal 
“ was affected ” by what was happening to his compamon, 
but it was impossible for him to assume himself in danger. 

[Is it still necessary to show that such things are of quite 
usual occurrence much lower down the scale in the ammal 
kingdom? Every decent cock will come hurrying along 
when a hen of the farmyard has been caught and is heard 
cackhng with fear ; he does not actually attack, but at the 
distance which the fear of man counsels him to keep, he gets 
so excited and furious, that his %ncl\nation to attack is qmte 
obvious.] 

When the apes have grown much older and their awe of us 
big humans has diminished, and especially after they have 
arrived at sex maturity, I find the drive of the group to repulse 
an assault on one of its members grown inordinately stronger. 
In the end, one has to give up punishing even bad offences. 
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when the whole group is in the same room as the wrong-doer. 
At tunes the most insignificant episode between man and an 
ape, which arouses the ape to cry in anger against the enemy 
and spring agamst him, is suffiaent for a wave of fury to go 
through the troop ; from all sides they hurry to a joint attack. 
In the sudden transfer of the cry of fury to all the animals, 
whereby they seem to mate one another to ever more violent 
raving, there is a demonic strength, conung, surely, from the 
very roots of the organism. It is strange how convincing, 
one might say full of moral indignation, this howhng of the 
attackmg sounds to the ears of man , the only pity is that 
every little misunderstanding will call it forth as much as any 
real assault ; the whole group wiU get into a state of blind 
fury, even when the majonty of its members have seen nothing 
of what caused the first cry, and have no notion of what it is 
all about. The only thing necessary to the uproar is that that 
scream shall be uttered in that charactenstic manner that 
whips up all the others. It has happened to me that m such 
circumstances Rana, the good-tempered, has suddenly lost her 
head, and in a mad fury sprung at my neck, when the moment 
before she was playing happily with me. 

It IS part of the extraordinary vanation in character of the 
chimpanzees that many of them will not mtentionally incite 
to mass attack, while others, when they are in a bad mood, 
will readily do so, fly into a rage over a trifle, and behave 
viciously in order to mate the herd. This is unhappily the case 
with the gifted Sultan, whose disposition to drop into the role 
of the wronged and to be pitied, has been mentioned before.^ 
Thus, m a fit of anger, with which the innocent observer has 
had nothing to do, he will attack him with fury. He hops, 
choking with his glottal cramps, and screammg, up to an older 
animal that has often helped him, whines, spnngs shneking 

'OpHscht VnUrsMchungen usw Ahhand d Preuu, A had d Wtss , 
1915 Phyt -Math SteHon, No 3, p 13 
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back at the human, and so on, in a manner that is an expres- 
sion of challenge, if behavioar ever expresses anything. It is 
commonly said that all emotional behaviour is " directed to- 
wards an object," meamng that it is that object that calls forth 
the feehng. There occur, however — among human beings too 
—emotional states which have at first no such object (the 
sullen moods of neurotics in the morning, for example), but 
which look eagerly round for and usually find a convenient 
victim. In the tropics the most extraordinary phenomena 
of this sort can be observed and indeed experienced in oneself 
(tropical choler). On the other hand, a very strong feehng, 
such as anger, tends, when checked from expending itself on 
the object that aroused it. to turn and expend itself upon an 
entirely different object. When Sultan was quite young, and 
I punished him, he, not danng to avenge himself upon me, 
would run in a fury at Chica, whom he could not abide anyhow, 
and persecute her, although she had absolutely nothing to do 
with the cause of his rage. 

The hmit of the " outside,” against which the group as a 
whole reacts so strongly on specially impressive, affective 
occasions, is by no means determined zoologically ; the group 
IS a vaguely-orgamzed commumty of chimpanzees used to 
each other. One day a newly-bought chimpanzee arrived, 
and at first was put for purposes of sanitary control in a special 
cage a few metres away from the others^ She at once aroused 
the greatest interest on the part of the older animals, who 

‘The coming of this new memher suggested a test 1 did not know 
whether it was a male or female, and it happened that it arrived in a 
small box, through the window of which one could recognize nothing 
but Its head “Ilie whole character of its face immediately gave me 
the impression that it was a female ape One after another I now 
allowed five people (of whom three were wholly or almost illiterate, 
but who knew the whole band of apes at the Station very well) to go 
to the box, and each one, independently of the others, by looking at 
Its face only, to judge the sex of the creature All the opinions were 
" female ", and that was right Even now. after many years’ acquaint- 
ance with chimpanzees, I could not give a morphological, distinctive 
mark (in the sense of some spectal characteristic of head or face) by 
which to distinguish the two sexes in young chimpanzees/ 
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tned their best with sticks and stalks put through the bars 
to indicate at least a not too fnendly connexion with her , 
once even a stone was thrown against the wire-netting at the 
new-comer, and any active proceedings taking place between 
us and the new arrival were accompanied by excited noises 
from the others. When the new-comer, after some weeks, 
was allowed into the large animals' ground in the presence 
of the older animals, they stood for a second in stony silence. 
But hardly had they followed her few uncertain steps with 
staring eyes, when Rana, a foolish but otherwise harmless 
ammal, uttered the ape cry of indignant fury, which was at 
once taken up by all the others in frenzied excitement The 
next moment the new-comer had disappeared under a raging 
crowd of assailants, who dug their teeth into her skin, and 
who were only kept off by our most determined interference 
while we remained. Even after several days the eldest and 
most dangerous of the creatures tried over and over again to 
steal up to the stranger while we were present, and ill-treated 
her cruelly when we did not notice in time. She was a poor, 
weak creature, who at no time showed the slightest wish for 
a fight, and there was really nothing to arouse their anger, 
except that she was a stranger^. On analogous cases in the 
poultry-yard, and, on the other hand, in the behaviour of many 
priirutive groups of human beings, there is no need for me to 
expatiate further. 

In the transition to gradual tolerance the group became a 
httle less disorganized. Sultan, who had played less part in 
the above-mentioned assault, was the first to be left alone 
with the newly-arrived female. He at once began to busy 
himself with her m his most diligent manner, but she was 
really very shy after her bad treatment. However, he went on 

• When little Koko was a new-comer he was received with such a 
tumult of screams of indignation through the bars, that I never dared 
to let him in with the others 
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trying to make fnends, with sparkling eyes and a most friendly 
manner, until at last she gave way to his invitations to play, 
to his embraces, and — ^rather shyly — ^to his childish sexual 
advances. When the others came near and he was any 
distance away, she called him anxiously to her ; and really 
he defended her most gallantly when any other member of the 
group advanced with mimical bearing. Whenever she was 
frightened, she and Sultan at once put their arms round each 
other. Two other female apes, however, likewise soon broke 
away from the muttenng group, played with the new-comer 
eind kept on putting their arms round her , until at last only 
Chica and Grande, who up till now had shown no special 
friendship for each other, united by a mutual aversion, formed 
a conservative alhance and led their own hfe in distant spots 
of the stockade, away from the new-comer and the renegades. 
It will be readily understood that the new little ape, as long as 
she was frightened of the group, preferred us humans, who 
treated her well, to all the chimpanzees, even to those who 
tried to gain her friendship. When, after that first assault, 
the older animals whom we had chased away stood ready for a 
renewed attack, the wounded ape collected herself, tumbled 
forward with all h2iste towards the nearest of us humans, and 
clambered up him. At first it was quite impossible to keep her 
on the ground , forced down, she climbed upon someone else, 
put her arm round his neck, waihng, while she excitedly stroked 
his back with one hand. And later on, it was difficult to leave 
her alone in the stockade, for, as soon as we walked towards 
the exit, she would come running after us, waihng and lament- 
ing, and clamber up agitatedly, stroking with one hand and 
holding fast with the other three extremities. 

As the limits of the group are not determined only zoo- 
logically, the behaviour of the animals belonging to the group, 
towards friendly human beings, may be very similar to their 
conduct towards a member of the group. The reader may 
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have seen that from some previous remarks. In this respect, 
what struck me most was that the animals were occasionally 
on my side. Once when people came inquisitively round the 
station enclosure, to whom the animals had paid no attention 
before, I told them firmly that they must go away, but in 
vain. The animals began to pay attention ; I called to the 
people sharply, and the whole group of apes shneked with 
indignation. I shouted at the hesitating intruders, and all 
the chimpanzees jumped howling against the bars at them. 
On very rare occasions, chiefly in the ammals’ younger days, 
it happened (in contrast to the behaviour above described) 
that one of them sided with me against his companions. 
Sultan who, on account of his better understanding and his 
gifts was the first to come closer to us, several times when I 
scolded an ammal would leap angrily at him , if he could not 
reach him while we were having our " tiff ”, he sometimes 
attacked him afterwards. To be sure, it must remain un- 
decided whether preference for me was the reason of this 
behaviour or that ugly and very common debght of people 
who, fortunately innocent in the actual case, enjoy their 
moral indignation against a wrong-doer who has been found 
out For in humans, too, such phenomena should not be 
considered as the outcome of very complex and mtellectual 
processes ; they seem to be direct expressions of very simple 
dynamics of emotional behaviour, and so one may acknowledge 
these phenomena more easily than many others in the higher 
animals, especially since, in this case, Sultan is rather “ that 
sort of character ” 

[The following mcident requires a different explanation. I 
follow an ammal which has nusbchaved, and it flies screaming 
m among the others, and several times past the older ape, 
Tschego, who is staring straight in front of her, peevishly. 
As this excited performance is somewhat drawn out, Tschego, 
just at the moment when the hunted creature is rushmg jiast. 
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jumps up crossly, seizes one of his hands, and gives it a good 
bite. All her life, peace was Tschego’s essential need. When 
a noisy quarrel broke out among the other animals and came 
near her, she always grew angry, sprang up, stamped her foot, 
and struck out with her arms at the disturbers of her peace ; 
if one of them came too near her, he was treated asnn the case 
I have just described.^] 

Even very astonishmg conduct towards man can yet be 
quite unequivocal. When I had been in Tenerife a few weeks 
only, I noticed, whilst feeding the squatting animals, pressed 
up close to me, that a httle female, at other times qmte well- 
behaved, was snatching the food out of the hand of a weaker 
animal, and as she persisted in this, I gave her a httle rap. 
The little creature, which I had punished for the first time, 
shrank back, uttered one or two heart-broken wails, as she 
stared at me horror-struck, while her lips were pouted more 
than ever. The next moment she had flung her arms round 
my neck, quite beside herself, and was only comforted by 
degrees, when I stroked her. This need, here expressed, for 
forgiveness, is a phenomenon frequently to be observed m 
the emotional life of young chimpanzees. Even animals, 
who when they have been punished, at first boil with rage, 
throw one glances full of hate, and will not take a mouthful 
of food from a human being when one comes again after a 
time will press up close, with eager beanng, to which a quick 
rhythmic breathing and pulling open of the eyes belong, or 
also with a sob of relief, pressing one’s fingers affectionately 
between their lips and making all other protests of friendship. 

> The naive chum-like manner oi the ammals towards us sometimes 
expressed itself surprisingly in Tschego She was too dangerous to be 
punished otherwise than by a stone cautiously thrown from afar 
After this had happened several times, Tschego, as soon as one of us 
was scolding her and at the same time picking up a stone to throw, 
would run to that person, take hold of his hand and hold it tight, without 
showing any special excitement Then she would coolly take the stone 
out of his hand, throw it on the ground, and walk quietly away 
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In such scenes it has been noticed time and again, that 
highly impulsive behaviour is not regularly directed towards 
concrete material advantage. Why is one greeted by the 
animals at all, and often more impetuously than one would 
wish, when one sees them for the first time in the morning ? 
Is it only because their breakfast follows close on one’s arrival ? 
If this were so, then the embracing, etc., would mean joy at 
what was expected and the need of \mpartxng it, and should 
not be mterpreted imiversally as an attempt to get their food 
more quickly. It is often, indeed, ]ust when the chimpanzees 
have been most impatiently awaiting their meal that they 
will at great length hail the person who is bnngmg their food 
with loud cries of joy, put their arms round him, slap him 
and each other with pleasure, pull him and his food-vessel 
hither and thither, until at last one after the other stop their 
excited cnes of ]oy, and, after the self-appomted delay, quickly 
snatch a good bit. If the animals were merely in a hurry for 
their food, and this were at that moment their mam ob)ect, 
they would act quite differently.* Therefore the hearty 
greeting, especially on seeing one again in the mornings, ls 
by no means to be understood merely as rejoicing for the 
coming food either. The animak are pleased simply at seeing 
agam the human friend, just as they are pleased at seeing each 
other again ; it is the same as with dogs. It is true that one 
becomes a “ friend ” if one feeds the animals regularly ; but 
in Tenerife the person who finally took over all the feeding 
almost without exception, was never treated to such hearty 
and extended greetings as the person who managed them 
better in play and in " business 
I will give another strikmg example, to show how the 
momentary practical advantage can quite recede into the 
backgroimd, when some emotional state has first to be ex- 
pressed One night, when it was raining unusually heavily 
‘ Cf the description above, p 143 
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and continuously, I heard two animals, who were kept alone 
in a speaal place, complaining bitterly. Rushing out, I foxmd 
that the keeper had left them out in the open, beeause he had 
broken the key to the door of that place. I tried to force open 
the lock. It gave way, and I stood aside to let the two chim- 
panzees run in as quickly as possible, into their warm, dry 
sleepmg-den. But, although the cold water was streaming 
down their shivenng bodies on all sides, and although they had 
just shown the greatest misery and impatience, and I m5rself 
was standmg in the middle of the pouring torrent, before 
slipping mto their den they turned to me and put their arms 
round me, one round my body, the other round my knees, 
in a frenzy of joy. And it was not until they were satisfied 
m this way, that they threw themselves mto the warm straw 
of their sleepmg apartment. 

The mcidents just described are charactcnstic of the 
behaviour of chimpanzees towards familiar adult human 
bemgs. With httle children and mfants there is no need 
for these apes to know them at all, in order to be taken with 
them. When a young creature like this was brought near 
the raihngs of the animals’ play-ground, one or other of the 
animals regularlj' came up and looked at the apparition 
for a long time with interest, a good-natured, satisfied ex- 
pression on its face, tried to look under the clothes encasing 
the infant and nodded from time to time pleasantly in the 
direction of the cluld in front of him. This behaviour was 
most noticeable in the eldest of the females. As she had 
only come to the station when fully-grown, it may be that 
she had already had dealings with baby chimpanzees. But 
much younger animals behaved in a similar way, and I found 
It very clearly marked in a female orang, long before sexual 
maturity. 

[When an ammal is ill, m the apathy and lack of energy 
which even minor ailments bring with them, there soon arises 
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an unusual docibty and need of support from the human 
who IS tendmg him. Hardly is the whole tone of the body 
normal again and strength and independence returned, than 
this closer understanding diminishes, 

I will deal briefly with a few more points regarding theu 
characteristic attitude toward humans. If one is specially 
fnendly to, and plays more, with any one of the animals, 
the others not seldom become jealous. For instance, when 
Tercera saw anything hke this, she would begin to walk about 
restlessly, lookmg at me, and after piteous and reproachful 
sounds, she would approach me and nudge me again and 
again, so as to turn my attention away from the other animal 
to her, or else, pouting all the time, would try to push the 
other ammal away and take its place I must say that some- 
times Tercera ’s behaviour came pretty close to that of a 
coquette. — When one tries to make an ape do something 
which he does not feel hke doing, the effect of this pressure, 
as a rule, is merely that the greatest opposition is offered 
against doing what is wanted, just as, while it is qmte possible 
to pull a chimpanzee’s arm in play, the moment the pulhng 
in any way appears as a restnction of his liberty, the muscles 
are at once tightened in the opposite direction. None of the 
animals were as obstinate as Sultan, and his behaidour, when 
I wanted to force him to pierform a test, was hke that of a 
wayward child One day, when he made his choices between 
two objects too lazily, and I apphed pressure, I found it 
impossible to make him do anything any more, not even to 
take in his hand the stick with which he was to choose. The 
other animals were fed, but not Sultan, and still he would 
not touch the stick, although he would have been able to get 
food with it immediately by choosing the right object. I 
put the others to bed and still Sultan remained stiff-necked. 
Then from a hiding-place I noticed the following : when 
evemng came and it grew colder and less comfortable, he at 
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last took the stick, scraped around the ground in his room 
with it, but exactly in the opposite direction from where the 
test-objects were. After a tune he pushed it through the 
bars, and scratched about sidewa3rs m the sand, as though 
he were playing. Then he dropped the stick agam, but after 
a few moments picked it up, and so it went on, until at last 
he made the simple choice and the right one, which I had 
demanded of him. When now I brought him mto his sleeping- 
den, there was a frenzied scene of reconcihation, such as I 
have before described. — The same animal behaves quite 
extraordinarily, when one tries to teach hun something m 
which he is not interested. Once, he was required, in the 
evening after all the ammals had been fed, to collect the 
fruit skins which were lying about, and put them m a basket. 
He quickly grasped what was requued of him, and did it — 
but only for two days. On the third day he had to be told 
every moment to go on ; on the fourth, he had to be ordered 
from one banana skin to the next, and on the fifth and following 
da}rs his limbs had to be moved for every movement, seizmg, 
picking up, walking, holding the skms over the basket, lettmg 
them drop, and so on, because they stopped dead at whatever 
place they had come to, or to which they had been led. The 
animal behaved like a run-down clock, or hke certain types 
of mentally-deficient persons, in whom similar thmgs occur. 
It was impossible ever to restore the matter-of-fact ease with 
which the task had at first been accomplished. 

Never could I achieve educational effects lastmg beyond 
the time of my actual presence by frequently repeatmg pro- 
hibitions and by punishment. If the chimpanzees have just 
been forcibly prevented from some activity which they hke, 
but which has been forbidden them, and if one then hides 
oneself in order to see what will happen, it is very amusing 
to observe how they first look carefully all around in every 
suspiaous place, and then, seeing no actual danger, gradually 
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work up nearer to the place of the forbidden act, in order, 
soon, to begin most zealously to sin again, as though there 
were no such thing as a human being and no possibihty of 
future reckoning. However, it is not only the actual punish- 
ment which afterwards fnghtens them. Their habit of eating 
their excrements was often, and finally very sharply, punished, 
but all to no purpose. Often, however, m going to their 
stockade, I would miss an animal, and after a search would 
find it in some box or other, or crouchmg on the floor behind 
some vegetables, its whole face smeared over with the traces 
of its odious meal. My approach sufficed to make it feel fear 
for what it had just done. At times the animals are sufficiently 
naive to give themselves away by their restlessness, when you 
yourself come to them quite unsuspectmg. Thus Chica 
once began to hop agitatedly from one foot to the other, 
when I happened to come up unexpectedly ; I had noticed 
nothmg unusual. As I got nearer, her agitation increased, 
and all at once she let a mess of rubbish fall out of her mouth. 
More sinking was it when one day Chica received me with 
the same disqmeted hopping and would not stop, although 
I could not discover any guilt m her. Thus made attentive, 
I became aware that her fnend Tercera was nussmg, or rather 
that a piece of her black fur kept disappearmg bebmd a box 
each time I came round the other side of it. Nearer mvestiga- 
tion showed clearly that this time she was the sinner. Since 
one animal will often plead for another who is going to be 
punished, Chica ’s behaviour on this occasion was after all 
quite comprehensible ] 

The coherence of the group is by no means homogeneous 
as between all the members. In Tenenfe any animal that 
distinguished itself in any way played a special soaal r61e for 
the rest. Tschego who, as the oldest and strongest member 
of the group, and commanding the most respect, was the 
one to whom the rest ran in tuna of danger, and whose support 
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each party tried to win when there was a quarrel, easily 
carried the whole troop with her when she changed her occupa- 
tion or place. But there was Rana also who, on account of 
her stupidity and her dependent, dull behaviour, was for 
the most part de trap, which state of things she did not improve 
by perpetually tr3nng to approach the others , on the contrary, 
she only made herself the butt of all kmds of practical jokes ^ 
Secondly, there are in the relations of an}-^ two animals all 
grades of fnendship and even qualitative colounngs down to 
a small dislike, which apparently agrees well with the per- 
vading social umon of the whole group. Some of these 
special relations lasted all the time I made observations on 
the group, or as long as the animal concerned lived Rana, 
rejected over and over again by the bigger animals, had taken 
possession of httle Konsul, and never tired of him till his 
death. Tschego and Grande were all the time a little group 
in themselves within the larger group, and the friendship 
between Chica and Tercera lasted through all the changes 
of time, Tercera always remaming the strong, helpful, “ giving ” 
half. In the course of everyday hfe, these old predilections 
might almost escape notice , but it only reqmred fear or 
danger for them to be at once expressed, in seeing who em- 
braced whom, and which two retired into a corner together. 
Also m the spontaneous distribution for sleeping these proved 
friendships were adhered to , because the younger chim- 
panzees prefer to sleep in couples the whole night through, 
with their arms around each other. 

In less important situations it is easy to overlook these 

> The marked leadership of the little male Sultan, which Rothmann 
and Teuber (it bkantU d Kgl Preuss Akad d WissmscA , 1915, Phys - 
Math SecItoM, No 2), thought they recognized very early, proved to 
be an artificial product The animal was naturally favoured by his 
better understanding, and this made him stand out from the group 
But I noticed that he bore his distinctions badly, and took steps accord- 
ingly, and soon there was no more to be seen of his leadership in the 
group It was not until he was quite grown-up that Sultan really 
became master 
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strongly cemented relationships, because they are often 
overlaid by weaker and constantly changing fnendships. 
Rana had to give up her Konsul to all the other animals in 
turn, because each of them, at one time or another, took a 
special fancy to him. Big Tschego, at first, had qmte a 
special penchant for the older httle male, Sultan, who en- 
viously tried to keep this preference on the part of the head 
of the group for himself, by attackmg any other ammal who 
dared to approach. But after his character had earned for 
him one or two hard reproofs from Tschego’s hand, he quite 
lost his role of confidant later on, and it looked most comical 
to see him, with mcreased respect and shghtly retiring, squat- 
ting near her, but qmte unnoticed ; how he would scratch 
his head with a more and more disqmeted expression on his 
face, at the same time still trying to chase the others away 
from Tschego, until at last she herself got angry, and drove 
him away. 

The particular degree of friendship existing at any time 
has a special significance, when there is a question whether 
a chimpanzee, who is begging for food from another, will 
get It or not. According to current opinion such a thing 
never occurs, on the contrary, one animal definitely envies 
another his food. And, as a matter of fact, one ypU wait m 
vain for such kindness, when there is any coolness between 
the two animals, and especially if the animal from which the 
other is begging is m a bad humour. Nobody could look 
more undisturbed, more indifferent, more uninterested, than, 
generally, a chimpanzee who is eating, and of whom another, 
with outstretched hands and pleadmg voice, is beggmg for 
some of his food. Even when the pleader distressfully beats 
the air with his arms, or throws himself whimpering on his 
back, the other seems not even to notice him , he chews 
away, and looks quite imperturbably past the pleader. That 
he sees him at all is evidenced only by the fact that from tune 
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to time he squeezes the food between his feet, or covers it with 
his arm, when the ammal that is pleadmg gets his hand too 
near. But this scene may have a different ending, when the 
pleader is a good friend of the rich ape, and the latter happens 
to be m a good mood. In that case the ape will let the other 
slowly take a little fruit from the ground, or even seize it 
out of his hands. If this procedure may have several inter- 
pretations. because a passive attitude like this may create 
the impression that the mam point here is to get nd of an 
importunate beggar, there are yet enough cases where the 
whole attitude of the giver is a picture of pleasant friendhness. 
He wiU suddenly gather some fruit together and hold it out 
to the other — as I have seen dozens of times — or he will take 
the banana which he was just going to put in his mouth, 
break it in half and hand one piece to the other ape, eating 
the rest himself Once when Sultan, for the purposes of a 
test, was put in a speaal room and kept on a dimmished diet, 
the followmg took place at the others’ feeding-tune : Tschego, 
as soon as she had got her lot of bananas, squatted in her 
usual feeding place, about three metres from the bars behind 
which Sultan was locked, and, turning her back on him, 
began to chew lustily and smack her lips with enjoyment. 
Sultan, who had had nothing, began to lament, first softly 
and then louder and louder, exatedly scratching his head 
and his breast. He stretched his arm out to the big animal, 
took some httle stones and stalks, and threw them, in the 
way apes have, in the direction of what he wanted ^ Finally 
he jumped up and down behind the bars, m the utmost im- 
patience, screaming as if he were being tortured. The female 
chimpanzee suddenly got up, gathered together a heap of 
bananas, took a few steps towards the other, and handed 
them to him through the raihngs. Then she went back to 
her interrupted meal. Of course, the isolated ape vigorously 
*Cf. above, pp. 88 seqq. 
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began his lamentation the next day as soon as Tschego began 
to eat, and actually succeeded in making Tschego feed him 
in this way for five days. But on the sixth day the big female 
took no notice of the httle male’s loudest cries ; she had 
probably lost mterest in him, for on the sixth day the cold 
phase of Tschego ’s sexual period (which was recognizable 
objectively) began, and it was not until this was over that 
her former behaviour recurred. 

I have not been able to obtain an altogether adequate notion 
of the sexual behaviour of chimpanzees. As in other depart- 
ments of their activities, so here ; the sexual life of the Station 
group would have developed on somewhat different lines if 
at least one adult male had been among them from the first. 
There appears, however, to be among chimpanzees nothmg 
resembhng the unrestrained and all-absorbmg sexual impulse 
which is attributed to some species of monkeys. It is true 
that the young males, six or even eight years before maturity, 
as httle b05rs, meeting the adult female, Tschego, at her 
instigation became exated and went through movements 
of coitus with her , but certainly one could not say that they 
were dnven by an imcontrollable impulse under those cir- 
cumstances. It seems to me that among these animals sexual 
excitement is less specific, and less differentiated from any 
other kind of excitement, than among human bemgs. We 
may almost say that any strong emotion, and thus also any 
strong external stimulus tends to react directly upon both 
the colon and the genitals, but not so as to give the impression 
of exaggerated and concentrated sexuahty, but rather of an 
extreme vehemence and interdependence of all vmd inner 
processes. We may even say that this frequency of sexual 
effects imphes a certain trivialization of this sphere of life, 
rather than an accentuation. I admit that if — from motives 
of hygiene — one prevents coitus among them by segregating 
the sexes, one encounters developments whicli would not be 
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likely in their natural condition, especially among the females 
in a state of need. Thus it was simply o\nng to our prohibition 
that Sultan did not at once copulate with Tschego in our 
presence, but in obvious collusion with Tschego and at her 
invitation, retired after her or led the way to a hidmg-place. 

The sexuality of these animals is fairly diffuse, espeaally 
in so far as there is not, either before or after puberty, any 
absolute differentiation or orientation according to sex. Often 
a female before the penod of maturity will execute move- 
ments of an unmistakable character towards another young 
female ; one will adopt the attitude and actions of the male. 
Later, when fully mature, during the verj' pronounced re- 
current swelling of the genital organs, they press themselves 
against one another and perform mutual friction. No doubt 
this was partly owing to the lack of a due number of adult 
males, but I can only repeat that even the strongest expressions 
of sexual behaviour gave a very naive impression, and the drive 
remains naive since under its normal conditions of functiomng, 
it merges completely mto the rest of the " social ”, or com- 
munal hfe of the group. The sexuahty of the chimpanzee 
is as it were less sexual than that of the avilized human being. 
Often when two chimpanzees meet one another, they seem 
to “ sketch ”, or indicate, movements, which can hardly be 
classed definitely under either the category of joyous and 
cordial welcome, or that of sexual intimacy. 

[The female of the species definitely menstruates, at m- 
tervals of thirty to thirty-one days, and always for a period 
of between three and six weeks. During the flow her sexual 
instinct is absolutely quiescent, but her temper is often par- 
ticularly amiable. After the cessation of the flow, there is an 
access of sexual desire, accompanied by an enormous swelling 
around the gemtaha. At this time the animals are irritable 
and uncertain in temper, and suffer a good deal from the 
very sensitive swollen area, until it subsides. 
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I note, in conclusion, that Grande, who was, in many 
respects exceptional, alwa}rs showed considerable sex in- 
difierence towards her male fellow-captives and was also 
" let alone ’’ m this respect by them, although otherwise 
they were perfect comrades and play-fellows.] 

Distinctively sexual approaches often actually appear 
as friendly greetings between these creatures, though there 
is a good deal of variety here. Thus chimpanzees embrace 
each other, with all degrees of emphasis and fervour, partly 
as reassurance of their social cohesion, but also as a consolation 
m moments of terror and anxiety, and again " just because 
life is so jolly In moments of special cordiality they fall 
over each other to the ground. Another very friendly form 
of welcome, to which I have already alluded, proceeds as 
follows : If one animal is on its feet and the other squatting, 
the former will sometimes place his band on the groin of the 
latter , or the seated ape will grasp his companion’s hand, 
place it between his thigh and abdomen, and pat it with his 
own hand. It is customary among them, when greeting a 
friend of the same species who is in a standing position, to 
place their hand between his or her thighs ; a female, in the 
condition of local swelhng and sensitiveness which follows 
the period, is greeted by being gently clasped from behind 
in the genital region and will often invite the greeting by 
protruding her hind quarters — again a case of the " border- 
land ’’ between sodabihty and secondary sexual manifesta- 
tions Mutual hand-claspmg is not used as a form of greeting, 
but appears sometimes as a spontaneous expression of joy 
and sjmpathy on special occasions. Thus, it has happened 
that two of the apes, as they sit opposite one another and m 
front of two great heaps of green stuff, chewing their food 
with indescnbable gusto, seize each others’ hands in their 
enthusiasm at the delicious feast. There is yet another 
form of greeting, which appears to have a special emotional 
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value. An arm is extended with the hand flexed inwards 
and towards the ape himself, so that the back of the hand 
is towards the person greeted, and the fact that a human 
friend is especially often greeted in this way, seems to give 
this greetmg a special character. When a chimpanzee ap- 
proaches another of the same speaes with whom he is on a 
" difficult ” footmg — ^for instance, if they have recently been 
fighting — and is dubious about the possible reception of his 
advances, he will probably extend his hand with the palm 
turned inwards as described. I am not absolutely sure about 
the sigmficance of this gesture, as it may also often be observed 
in circumstances of complete tranquilhty But one may 
perhaps guess that the flexion of the palm and the extension 
of the back of the hand are meant to reassure, by contrast 
to the grasping or hacking motion charactenstic of attack. 
For the chimpanzee takes care as a rule that fnendly overtures 
on his part are quite unmistakable. Thus, when he presses 
the fingers of his human friend between his bps in good- 
humoured play he draws down the flesh of his jaws over his 
great teeth. 

It IS difficult to describe the methods of mter-communication 
among these animals, apart from their greetmgs. It may be 
taken as positively proved that their gamut of phonetics is 
entirely " subjective ”, and can only express emotions, never 
designate or describe objects. But they have so many phonetic 
elements which are also common to human languages, that their 
lack of articulate speech cannot be ascribed to secondary 
(glossolabial) limitations. Their gestures too, of face and body, 
hke their expression in sound, never designate or describe 
objects. But their range of expression by gesture and action 
is very wide and varied, and, beyond all comparison, superior, 
not only to that of the lower apes, but also to the orang-utan’s. 
Much IS easily comprehensible to us human beings — for 
example, rage, terror, despair, grief, pleading, desire, and also 
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playfulness and pleasure. But. in photographs, the expression 
of a slight degree of fear is often mistaken for mirth, and great 
fear for rage — though when a genuine manifestation of rage 
occurs, it is unmistakable^. The expression of other feelings 
becomes intelligible to the careful observer within a few weeks, 
with one exception : there are certain spells of “ pure excite- 
ment ” over whose exact character I have formed no defimte 
opinion, even after six years' study*. But among themselves 
the animals understand perfectly " what is the matter ”, on 
almost every occasion — ^that is evident from their communal 
behaviour towards the individual m question ; and we psy- 
chologists, who in theory are accustomed to derive such under- 
standing from mferences by analogy or by reproduction of our 
own experienced mental states, are reduced to a theoretical 
helplessness and confusion which is in strong contrast to the 
sure and clear mutual comprehension of the animals. Even 
quite apart from this unsolved problem in psychology, we must 
consider the exact phenomenology of expression among chim- 
panzees as an important field for future research, as the study 
of the connexion between moods or emotions, and their ex- 
pression, IS especially easy in the case of these highly excitable 
creatures. Orangs, for example, have either a meagre 
emotional hfe, or are constitutionally unable to give it such 
vivid bodily expression. 

The chimpanzee’s register of emotional expression is even 
greater than that of average human beings, because his whole 
body is agitated and not merely his facial muscles. He jumps 
up and down both in joyful anticipation and in impatient 
annoyance and anger ; and in extreme despair — which 
develops under very slight provocation — ^flings himself on his 

• Human beings in the extremity of pain open their months ■wide and 
twist them sideways, so that tlieir teeth are seen, as the chimpanzee 
does m the extremity of fear 

* My predecessor at the Tenerife station, Mr E Teuber, pointed out 
to me that such spells of excitement occurred fairly often, and that we 
could not ascertain their exact emotional font or direction 
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back and rolls wildly to and fro. He also swings and waves 
his arms about over his head m a fantastic manner, which may 
not be unknown among non-European races, as a sign of dis- 
appointment and dejection. I have never seen anthropoids 
weep, nor laugh in quite the human sense of the term. There 
IS a certain resemblance to our laughter in their rhjdhmic 
gasping and grunting when they are tickled, and probably 
this mamfestation is, physiologically, remotely akin to laughter. 
And, during the leisurely contemplation of any objects which 
give particular pleasure (for example, httle human children), 
the whole face, and especially the outer comers of the mouth, 
are formed into an expression that resembles our " smile 
I have already mentioned the habit of scratching the head 
when uncertain and in doubt*, but to scratch the whole surface 
of the body, especially the arms, the breast, the upper portion 
of the thighs, and the lower abdomen, and against the direction 
in which the hair grows, is expressive of a wide diversity 
of emotions ; we have nothing exactly corresponding 
thereto, at least among Europeans ; after all, we no 
longer have fur or hairy covering long and dense enough 
to stand on end so effectively as a chimpanzee’s in several 
emotions. 

Chimpanzees understand " between themselves ”, not only 
the expression of subjective moods and emotional states, but 
also of definite desires and urges, whether directed towards 
another of the same species, or towards other creatures or 
objects. I have mentioned the manner in which some of them 
used the " language of the eyes ” when m a state of sexual 
excitement. A considerable proportion of all desires is 
naturally expressed by shght initiation of the actions which 
are desired Thus, one chimpanzee, who wishes to be accom- 

• Though the chimpanzee at once conectly interprets the shghtest 
change of human expression, whether menacing or friendly, he seems 
permanently incapable of understanding merry human laughter 

• Ophscke UnUrsuchungen, etc , p 16 
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panied by another, gives the latter a nudge, or pulls his hand, 
looking at him and makmg the movements of " walkmg " m 
the direction desired. One who wishes to receive bananas 
from another imtiates the movement of snatching or grasjung, 
accompamed by intensely pleadmg glances and pouts. The 
summoning of another animal from a considerable distance 
is often accompanied by a beckomng very human in character. 
The chimpanzee has also a way of " beckomng with the foot,” 
by thrusting it forwards a httle sideways, and scratchmg with 
it on the ^oimd. Human bemgs are often invited by a gesture 
of what the animals want done ; thus, Rana, when she wished 
to be petted, stretched her hand out towards us, and at the 
same time clumsily stroked and patted herself, while gazing 
with eager pleadmg. Another obvious method of mvitation is 
for an ape to assume or indicate in his own person whatever 
movements he would perform in the activity he wishes the 
other to undertake, in the same way that a dog mvites us to 
play with him, by leapmg and running, and then looking back 
towards us. Anthropoids behave in the same way m mating 
others to play with them, to have sexual relations with them, 
or to jom with them m that mutual inspection of the skm and 
hair, which is one of their most absorbmg occupations ; in adl 
cases their mimetic actions are charactenstic enough to be 
distinctly understood by their comrades. When I grew tired 
of ticklmg Tschego’s back and nbs, which always dehghted 
her, she would still come and stand before me in that crouching 
position typical of a human bemg or anthropoid who is being 
tickled, and would make the half-defensive gestures belonging 
as well to this mce situation. But there is a sharp barrier to 
mutual comprehension, when one of these apes sees another 
executing intelligent new actions quite unusual among 
chimpanzees. 

Every visitor to Zoological Gardens knows that monke}rs 
of many kinds have a custom of mutual personal ” inspection,” 
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and skin treatment ^ But we are at present m the dark as to 
the reasons for the popularity of this investigation of skin, 
hair, and hind quarters, which is earned out with the greatest 
eagerness and attention — and is a pleasure shared equally by 
the active and passive parties in the process. I am inclmed 
to rank this manifestation, together with the constant urge 
towards nest-building, among those racial charactenstics 
which we do not explam at all by their title “ instincts,” this 
being merely the label for a complex of equally pecuhar 
biological riddles This skm treatment is distmctively soctal, 
no chimpanzee shows so much mterest m his own body if he is 
alone. There seems to be quite a specialized tectmique here , 
the mouth of the active partner is rapidly opened and shut in a 
way peculiar to this activity, but, so far as human observation 
goes, in no direct relation to the skin treatment itself, for it 
does not happen very frequently that a loose bit of skm is 
lifted to the mouth , such a tiny object would not require the 
gnashmg movement of the jaws for its mastication, and that 
movement is begun quite independently. I am not aware 
whether there is anything analogous among primitive tnbes — 
a tendency to take great satisfaction m mutual mampulattons 
of all the parts of the body, and to spend much time in this way. 
It is known, however, that many such primitives like to vary 
their looks by the simple method of tearmg out the hairs , but 
whether this procedure gave onginally a form of social satis- 
faction, or was only intended to produce the external effect, 
we are quite unable to tell. Curiously enough, our chim- 
panzees in Tenerife developed a passing fashion of tearing out 
handfuls of each other’s hair, on the head, back, and shoulders 
— ^not in malice or battle, but in extension of the skin treat- 
ment described above. The ape being " plucked ” remained 
quite still and passive during the process. 

> This means real skin treatment, not “ lousing ”, or the removal of 
parasites 
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As a branch of the same activity, the chimpanzee hkes to 
pay attention to wounds or mjuiies received by his fellows ; 
but hardly urged thereto by motives of " mutual aid To 
handle such things gives him pleasure, and there is sometimes 
a helpful and beneficial result. Once an enormous abscess had 
appeared on the lower jaw of one of our chimpanzees. When 
it became noticeable through the extent of the mflamed sur- 
face and secretion of pus, another of the apes would not stir 
from the patient’s side, but pressed and kneaded the injured 
jaw, \mtil the pus was removed, revealing a raw, gapmg wound. 
The animal thus treated made no objection. As apes hke 
using diverse objects in all eager manipulations, the operator 
worked with a large piece of old rag in his hand. Yet, wonder- 
ful to relate, the wound — ^itself probably ongmally caused by 
skm treatment with filthy hands — ^healed rapidly and com- 
pletely. Chimpanzees also hke very much to remove sphnters 
from each other’s hands or feet, by the method in use among 
the ordmary human laity. Two finger-nails are pressed down 
on either side and the splmter levered upwards, to be caught 
and removed by the teeth. At the risk of infection, I went 
up to a chimpanzee on one occasion when I had run a sphnter 
into one of my fingers and pomted it out to him. Immediately 
his unen and expression assumed the eager mtensity proper 
to " skm treatment ” ; he exammed the wound, seized my 
hand and forced out the sphnter by two very skilful, but some- 
what painful, squeezes with his finger-nails , he then exammed 
my hand again, very closely, and let it fall, satisfied with his 
work. This example proves that a human fnend is treated 
very much like a member of the same sjiecies ; if one tnes to 
perform " skin treatment ” for a chimpanzee, he will gladly 
return the compliment by mspectmg one’s skin and hair. 
And if one is on friendly and familiar terms with an ajje who 
has been injured — say by a bite — one can easily induce the 
animal to extend the injured limb or surface for inspection. 
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by making the expressive sounds which indicate sorrow and 
regret, both among us and among the chimpanzees. 


Ill 

The chimpanzees became more and more indolent after they 
had attained sexual matunty ; often they lay about in a sort 
of slumber nearly the whole day, and only roused themselves 
imder the stimulus of meal-tunes, or some intervention from 
outside. Perhaps their long captivity exerased an mfiuence 
in this direction, as well as biological factors. But at the 
beginning of their time with us, their vivacity was ummpaued, 
and they occupied themselves m yanous forms of contmuous 
play. I have already descnbed several such activities^ ; here 
I will only give a few further details. Nueva was especially 
ingenious. Having once discovered that it was possible to 
dip up water out of the butt with her httle dnnkmg-cup, she 
incessantly dipped and filled the cup and then poured back 
the water mto the butt. She hardly drank it at all, but even 
the drops that ran down the cup were of interest to her, and 
she loved to dip her hand mto the water and watch the rain of 
drops fall from it. She also used her bread — ^for which she did 
not care very much — in this water game ; she dipped and 
soaked it and then sucked the water from it ; dipped and 
soaked again, and so forth. She was also an mdefatigable 
" collector.” She scraped together stones, pieces of wire and 
wood, rags and banana skins, into heaps on the groimd, into 
her nest, or mto a tin bowl, and seemed to derive the greatest 
satisfaction from this procedure. None of the other animals 
had so developed a taste for collecting and putting objects to- 
gether. Three da3rs after her arrival m Tenerife, she spht a 

> See above. Chapter III, etc. 
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wooden plank with her teeth and drove a wire into the gap , 
on the following day she was busy with a woollen rag which 
she tied to a stick ; she was not content with simply wrapping 
it round the stick, but actually achieved a sort of knot, by 
looping one end of the rag through the portion wound round 
the stick and pulling it taut. However humble this effort 
may seem to most of us, it has a surprisingly constructive 
character for anyone who knows the tearing, smashing, and 
demolishing tendencies of the species. Other apes than 
Nueva also hked to poke about with straws (or sticks) in holes 
and crevices, but I never observed any of them " weaving ” 
and carefully plaitmg straws through the wire interstices as 
she did She had a special fancy for knots ; for instance, 
she thrust a strip of banana leaf through a wire mesh, labor- 
iously drew the end back through another mesh, tied the two 
ends together, and contmued m the same way, either by 
slipping one end of the leaf through the knot, or tymg the ends 
again. I often thought that she was about to begm a dehber- 
ate, though rudimentary, constructive effort, a form of manual 
craftsmanship, but she could never be induced to continue 
these efforts on any plan, however easy. When I prepared for 
her a wooden frame with strips of leaf fastened to one side of 
It for plaiting, she turned aside and devoted herself to her usual 
knots ; the shghtest pressure towards anything stable and 
" productive ” extmguished her joy and mterest at once, and 
she let the frame fall in sullen displeasure. 

Nueva thought out these forms of play, during a long time 
of isolation. Sultan, who was also much above the average 
in intelhgence, performed extraordmary antics vnth his own 
hmbs and body, dunng times of isolation. Often, as he 
squatted on the ground, he would take hold of one of his own 
legs with both arms, stroke it, rock it to and fro, and generally 
treat it as some pleasant, but wholly extenor, object. Or he 
would stretch out either one or both legs on the ground, limp 
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and motionkss, and shuffle along on his powerful hands.^ 
There are several such " fancy ” methods of locomotion among 
chimpanzees. In their usual walk, the hand is placed on the 
ground in such a way as to touch it only with the fingers, which 
are bent mwards. Suddenly, however, m play, one of them 
will walk around, touchmg the earth with the whole palm, 
and remain in that posture for a while. Upright walkmg 
(without brachial support) takes place when the hands are 
full, when the ground is wet and cold, or when the animals are 
excited in various ways. But in special mdividual chim- 
panzees, whose peculiar build is well adapted to the upright 
posture, it may become a “ fashion ”, a form of play that 
persists for days. I recollect seeing somersaults turned by 
both orangs and chimpanzees. Chimpanzees also sometimes 
he down at full length on the ground, and revolve with vertig- 
inous speed, round their own length, to a distance of many 
metres. When m so doing they wrap themselves in a blanket, 
or creep into a sack beforehand, the impression they produce is 
comic in the extreme, and their fellow-apes play all sorts of 
pranks with the rolhng bundle. When they play m groups 
of two, three, or more, these games assume still more different 
forms ; one will he hmp and motionless, a fnend seize his arm 
or foot, and drag him along like a corpse or manimate mass. 
Or a httle ape will leap onto the shoulders of a larger one, and 
make him carry him, and then shde graduaUy forwards to his 
neck, drop on his hands, and march solemnly along with him 
hke a new six-legged monstrosity. 

Rothmann and Teuber have described a curious habit of 
these animals ; they sometimes tear along, as if possessed, by 
the walls of their sleeping-dens, and kick them until the exate- 
ment subsides. My colleagues consider this to be a sort of 

> Thu was not the tnvial variant of the chimpanzee’s mode of loco- 
motion, in which the hands support the body, and the flexed lower 
limbs are swung forwards between the aims 
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sex dance. To me it has never looked like this, but rather 
as the explosive culmination of one of those strange fits of 
excitement, whose character and ongm are still nddles to us. 
And I am the less mchned to speak of dance rudiment here, 
cis there are other activities of these apes, quite unlike their 
frantic " fits ’* and easy to understand, which one might far 
more easily call “ primitive stages of dancing One lovely 
fresh monung Tschego and Grande were playing together on a 
box. Presently Grande rose upright, and with bristling hair, 
in her charactenstic, pompous, and would-be-temble manner, 
began to stamp first one foot and then the other, till the box 
shook Meanwhile, Tschego slipped from the box, rose up- 
nght, and slowly revolved round her own axis in front of 
Grande, spnngmg clumsily and heavily — ^but springing — ^from 
one foot to the other. They appeared to mate each other 
to these strange antics and to be in the best of tempers. I 
have frequent notes of such behaviour. Any game of two 
together was apt to turn mto this “ spinmng-top ” play, which 
appeared to express a chmax of fnendly and amicable jote de 
vtvre. The resemblance to a human dance became truly 
stnkmg when the rotations were rapid, or when Tschego, for 
instance, stretched her arms out honzontally as she spun 
round. Tschego and Chica — ^whose favounte “ fashion ” dur- 
mg 1916 was this " spinnmg ” — sometimes combined a forward 
movement with the rotations, and so they revolved slowly 
round their own axes and along the playground. 

The whole group of chimpanzees sometimes combmed m more 
elaborate motion-pattems. For instance, two would wrestle 
and tumble about playing near some post ; soon their move- 
ments would become more regular and tend to descnbe a 
circle round the post as a centre. One after another, the 
rest of the group approach, join the two, and finally they 

> Rothmann and Tenber have also observed and described these 
activities. 
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march in an orderly fashion and in single hie round and round 
the post. The character of their movements changes , they 
no longer walk, they trot, and as a rule with speaal emphasis 
on one foot, while the other steps hghtly ; thus a rough approxi- 
mate rhythm develops, and they tend to “ keep time ” with 
one another. They wag their heads m time to the steps of 
their " dance ” and appear full of eager enjoyment of their 
primitive game. Variations are mvented time and again , now 
and then an ape went backwards, snappmg drolly at the one 
behind him , often the circular common movement would be 
vaned by mdividuals spuming round their own axis at the 
same time ; and once, as the whole group were joyously 
trotting round a box, httle Konsul stepped to one side outside 
the circle, drew himself up to his full height, swung his arms 
to and fro m time to the trotting, and each time that fat 
Tschego passed him, caught her a sounding smack behmd. A 
trusted human friend is allowed to share in these games with 
pleasure, as well as in other diversions, and sometimes I only 
needed to stamp rhythnucally, as described, round and round 
a post, for a couple of black figures to form my train. If I had 
enough of it and left them, the game generally came to an 
abrupt end. The ammals squatted down with an air of dis- 
appomtment, like children who " won’t play any more,” 
when their big brother turns away. 

[I first took part in this game after it had taken place without 
me hundreds of times. It seems to me extraordmary that 
there should arise quite spontaneously, among chimpeuizees, 
anything that so strongly suggests the primitive dancing of 
some primitive tribes.] 

Even in the course of such simple activities, mcredible as 
it may seem, decided individual differences were made mam- 
fest. It is obviously much more interesting to trot round two 
posts or boxes, standmg at some distance from each other, 
than to trace a mere circle round one such centre. But now 
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the " single file ” spreads and straggles, there are gaps between 
the animals in the large elhpse, and one must be able, sub- 
jectively, as it were, to complete the form of the ellipse, if one 
is not to fall out when sharing m this game. This was too 
much to expect of the eager, but always foohsh Rana, who, 
whenever the circle extended itself to the more difficult form, 
would get confused, fall out mto the mtenor of the elhpse, 
and suddenly, to her own surprise, knock agamst a fellow-ape, 
who had kept on the right track, and circumnavigated the 
second post. 

[I have already mentioned, among other forms of play, the 
chimpanzee’s passion for adonung himself, especially with 
dangling strings, rags, or blades of grass. It is in accordance 
with its play-character that this decoratmg should often occur 
when the apes are “ dancing ”, or also, that the decoration 
should produce a strutting to and fro, and all those pnmitive 
rhythmic activities of the group. Whereas I formerly stated 
that up till now there had been — ^with only one exception — 
observation and record of playful self-adornment only, I must 
now admit, on the basis of longer experience, that the pro- 
tective covering of the chimpanzee is not confined to the 
human blanket in which he wraps himself up from the cold. 
At the first drops of a cold shower of rain, we may see the 
ammal look upwards, and at once seize some bits of grass, 
leaves, etc , lay them on the back of his neck and pat them 
firmly down with his hands, as if to stick them fast. They 
afford, of course, no real protection at all, but as in many 
other situations^, so here , the chimpanzee does something 
orientated in the direction of his need, and imder the urge of 
that strongly felt need, so that the action is more of an 
emotional expression ] 


• Cf above, p 92 Such observations may also be fonnd in Reich- 
enow . Naturmxisenschaftcn, IX, p 73 seqq , 1921. 
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IV 

It has been recounted that some monkeys, dogs, cats, and 
even birds, when faced by their own reflections m a mirror, 
react — even if only momentarily — as though a real individual 
of the same species stood before them. When we gave the 
chimpanzees a hand-mirror for the 'first time, they looked mto 
it and at once became intensely interested. Each one wanted 
to look, and tore the wonderful object out of the other’s hand ‘ 
and I was only able to observe methods of proceeding with 
both mirror and the picture behind it, when eventually Rana 
captured the hand-glass and escaped with it to a remote comer 
of the roof She gazed long and intently into the nurror, 
looked up and then down, put it to her face and licked it once, 
stared mto it again, and suddenly her free hand rose and 
grasped — as though at a body behind the mirror. But as she 
grasped emptiness she dropped the mirror sideways in her 
astonishment Then she lifted it again, stared fixedly at the 
other ape, and again was misled into grasping into empty space 
She became impatient and struck out violently behind the 
mirror , finding this, too, in vain, she “ lay in wait ”, after 
the manner of chimpanzees when they watch (with the most 
aloof and harmless expression in the world) whether anyone 
outside their cage will touch the bars in a heedless moment. 
She held the mirror still in one hand, drew back the other arm 
as far as possible behind her back, gazed with an air of in- 
difference at the other animal, then suddenly made a pounce 
at him with her free hand. However, both she and the rest 
soon became used to this side of the affair, and concentrated 
all their mterest on the image , this mterest did not decrease 
— as in the case of other sjiecies enumerated above — ^but 
remained so strong that the playing with reflecting surfaces 
became one of the most popular and permanent of their 
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" fashions Soon they dispensed with the human implement, 

having once had their attention drawn to it, they mirrored 
themselves in an3rthing at all available for the purpose : in 
bright pieces of tin, m polished potsherds, in tiny glass splinters, 
for which their hands provided the background, and, above 
all, in pools of water. I have often observed Tschego for long 
at a time sunk in contemplation of her own reflection in a pool. 
She played with it : bent far over it and drew back slowly, 
shook her head backwards and forwards, and made all kinds 
of grimaces over and over again. Finally, she dipped her 
great hand into the puddle, shaking and wagging her head, 
and let the water trickle back onto the picture in the water. 
As the animals were constantly looking at themselves, using 
even tiny surfaces, which we humans would never have thought 
of using for this purpose, they developed a pleasant and mter- 
esting extension of their play. They slowly turned the 
reflecting surface, or moved their heads to one side, so 
that they could no longer see themselves, but continued 
to look into it, examining the images of one object m 
the room after another, with unabated interest, and it could 
constantly be observed that as they turned the " mirror 
they glanced quickly from time to time towards the real, and, 
of course, familiar, everyday objects that had just appeared 
behind it. This is, of course, not really strange, as the image 
of well-known inammate things must have been just as dis- 
tinct and clearly recognizable as their own The foUowing 
example will prove how absorbing was the phenomenon of 
reflection to them. Their sleeping-dens had barred windows, 
without any glass panes in them. The floor was of smooth 
cement When they retired to rest at night, their unne was 
often dejxisited on the flat floor, where it formed shallow 
puddles. As soon as this occurred, one or other of the anthro- 
poids could be observed bending sideways, with eyes fixed on 
the hquid, and moving his head slowly to and fro in order to 
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catch the reflection of objects from outside the window. 
Other animals soon lose interest m the reflections when non- 
optical control proves their " unreality ” What strange 
beings are the chimpanzees, to be permanently attracted by 
the contemplation of such phenomena, which can bring them 
not the least tangible or " practical ” benefit. 

The behaviour of chimpanzees towards other ammals 
varies according to the particular appearance or manner of 
the creature in question. Dogs, who rushed up at them out- 
side the bars, leaping and barkmg exatedly, were promptly 
teased by kicks and jumps at the bars, by stone-throwmg and 
stick-thrustmg ■ the anthropoids gave no sign whatever of fear 
towards them. They were somewhat more reserved and 
cautious in their reception of a cat, who one day suddenly made 
her appearance in their playground One or two slowly 
approached within a few steps and made half-playful, half- 
menaang gestures, standing upright and rocking to and fro 
from one foot to the other. But when the cat, " having had 
enough of it ”, arched her back and spat at them, the most 
daring apes retreated very quickly. 

Even a practically defenceless creature can generally protect 
itself against these anthropoids, if only its appearance arouses 
sudden terror. When they were behind their bars every hen 
who ventured near them was treated as a toy, and often 
brutally enough, as were also such fowls as ventured into the 
play-ground. But one day Sultan wandered into a poultry 
j'ard, in which a proud mother was taking her tmy chickens 
for a walk. He approached them, but she flew at him with all 
her feathers rufiBed, in the well-known hen attitude of defensive 
wrath, and in a second he had leapt the partition and was gone. 

[In general we may say that not only what has been ex- 
perienced, or may be recognized as really dangerous, inspires 
fear in these animals, but also anything which has the pheno- 
menological character of aggressiveness and " awfulness 
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especially when there is the added factor of the surprisiiig 
and unknown. The same axiom holds good among them- 
selves. When a small weak chimpanzee has become blmd 
and reckless through mtensity of anger, he can drive a much 
larger and more powerful comrade in headlong flight before 
him.] 

Large and uncommon animals caused a perfect panic if 
they merely came into the neighbourhood of the apes. When 
once, two of the enormous oxen of Tenenfe appeared, drawing 
the pnmitive plough of the island up and down outside m the 
farm, the whole group of chimpanzees tore hke creatures 
possessed, first one way, then another, each time as far as 
possible in the opposite direction from the monster ; tremb- 
hngly they hid their faces grown hvid with fear. And mdeed 
no purgative could have acted more drastically than did the 
spectacle of these ruminants 1 Some camels only needed to pass 
by once, to make any experiments with the chimpanzees qmte 
impossible for a long time ; an anxious and absorbed attention 
was turned exclusively m the direction from which the camels’ 
bells were heard tinklmg for a while after they themselves 
had passed out of sight. 

Now there is one concept of the ** biological,” and the 
" nearness to hfe,” accordmg to which it should make a great 
difference in the behaviour of animals, whether an object is 
familiar and at least approximately similar to parts of their 
natural surroundings, or is such as none of their species can 
ever have had an5rthing to do with before. In almost comic 
contradiction to this is the chimpanzees’ reaction to the very 
crudest reproductions of any other kind of ammal. I tested 
them with some most prinutive stuffed toys, on wooden frames, 
fastened on to a stand, and padded with straw sewn inside 
cloth covers, with black buttons for eyes. They were about 
forty centimetres in height, and could perhaps be taken for 
caricatures of oxen and asses, though most drolly unnatural. 
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It was totally impossible to get Sultan, who at that time could 
be led by the hand outside, near these small objects, which 
had so little real resemblance to any kind of ammal He went 
into paroxysms of terror, or threatened recklessly to bite my 
fingers, when I, whose dangerous possibihties were well-known 
to him, tried to draw him towards the toy, as he struggled and 
stramed backwards One day I entered their room with one 
of these toys under my arm. Their reaction-times can be very 
short , in a moment a black cluster, consisting of the whole 
group of chimpanzees, hung suspended from the farthest 
comer of the wire-roofmg, each individual trying to thrust 
the others aside and bury his deep head in among them On 
another occasion, in the morning, I placed one of these stuffed 
donkeys in the apes’ stockade, and laid the banana bunch 
(the breakfast) imder him on the wooden board which sup- 
ported his legs. The apes crept together into a corner and 
only occasionally did one of them venture a terrified glance 
at the dreadful Being About half-an-hour elapsed before 
big Tschego, after many bold resolves to approach and an 
equal number of retreats halfway, finally ventured to snatch 
one banana from under the donkey’s tail, and to tear off with it 
at top speed When the stuffed animal is smaller, and of more 
reassuring aspect than those particular toys (whose motionless, 
protruding, black button eyes probably inspire pccuhar dread) 
the fnght displayed is less , but quite recently, in Berlin, a 
light-coloured, fnendly-looking httle toy-horse, of very 
modest dimensions, was treated with respectful awe, and even 
after Grande had cautiously pushed it over with her finger- 
tips, the others did not approach the uncanny creature 

It IS too facile an explanation of these reactions to assume 
that everything new and unknown appears terrible to these 
creatures Any geometrical figure of wood found standing 
or l5ang about, though it represents something quite new to 
them, rouses no such convulsions of terror, even though in the 
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first moment it is rather cautiously examined. New things 
are not necessarily frightful to a chimpanzee, any more than 
to a human child , certain impressive qualities are requisite 
to produce this special effect. But, as the examples cited 
above prove, any marked resemblance to the hving foes of 
their species does not seem at all essential, and it almost seems 
as though the immediate impression of somethmg exception- 
ally frightful could be conveyed in an even higher degree by 
constructing something frightful, than by any existmg animal 
(with the possible exception of snakes). For us human beings 
as well, many ghost-forms and spectres, with which no terrible 
experience can be mdividually connected, are much more 
imcanny than certain very substantial dangers, which we may 
easily have encountered m daily hfe. This particular section 
of emotional psychology is as yet very obscure. It has prob- 
ably a wider significance than is yet manifest to our super- 
ficially empinstic theory of perception, especially as it is 
impossible to deduce those effects from the experiences of 
ancestors. It is not an adimssible hj’pothesis that certam 
shapes and outhnes of things have in themselves the quality of 
weirdness and fnghtfulness, not in consequence of earher 
experience, and not because any speaal mechamsm m us 
enables them to produce it, but because, granted our general 
psychophysical nature, some shapes necessarily have the 
character of the terrible, exactly as others the character of 
grace, or clumsmess, or energy, or decidedness. I may men- 
tion that once, as Sultan squatted in front of a box, into which 
I had ]ust put a couple of bananas — ^under his very eyes and 
opening the lid to its fullest extent — ^he did not at first dare 
to put his hand into a hole in the side of the box, which looked 
black against the high bnghtness around it, but every time 
pulled it back just as it reached the hole. 

One day, as I approached the stockade, I suddenly pulled 
over my head and face a cardboard copy of the mask of a 
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Cingalese plague demon (certamly an appalling object),^ and 
instantly every chimpanzee, except Grande, had disappeared. 
They rushed as if possessed, mto one of the cages, and as I came 
still nearer, the courageous Grande also disappeared. Had I 
held a piece of blank cardboard before my features, it nught 
also have seemed rather unpleasant, but, guessmg from their 
behaviour, when we change our clothmg, etc., it could never 
have caused such a panic. 

[I received the following further proof that we do not see 
these things rightly with our concept of the " biologically 
adequate ”, or at least that we do not apply this concept 
correctly, if we assume the experiences of the mdividual or 
the species to be decisive for the development of such reactions. 
A dog trottmg along the street suddenly came across that 
miniature stuffed donkey. He sprang back a distance of a 
few yards, sprang forward barkmg, again retreated undecidedly 
and began to circle around at a greater or less distance, alter- 
nately barking and growling the whole time ; so he voiced his 
suspicions until he had plucked up sufhaent courage to sniff 
at the hmd quarters of the " animal,” whereupon he at once 
became qmte mdifferent. This final reaction is more in line 
with our ideas about the importance of “ nearness to hfe " in 
animal reactions , but how was it that the dog regarded a 
quite uimatural toy as dangerous on first sight ? It is per- 
haps even more extraordinary that a real donkey, which often 
passed by the httle toy at some distance, never failed to show 
all the signs of mterest and excitement — ^unmistakably directed 
towards the toy — ^which are pecuhar to his speaes when its 
members meet one another. 

Again, the following mcident shows how closely some of the 
perceptions of the higher animal species must resemble ours, 
though in this instance one might at first tend to regard human 
perception as the product of very compbcated “ higher pro- 
• Cf Schnrtz, Vrgeschtektt dtr Kultur, Plate on p 117, No I. 
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cesses I was nding down a mountain path on a cold moon- 
light night in winter, when a faint mist made everythmg seem 
important and fantastic m outline. My guide was walking 
behmd me, and his very hvely httle dog trotted weanly about 
one hundred metres in front. A httle ahead the path dipped 
into a dark cleft in the hills ; facing us m the moonlight several 
pme stumps stood out upon the opposite slope As I rode on 
I perceived, to my surpnse, that an old man was squatting in 
an attitude eloquent of misery and dejection on the top of one 
of these stumps, alone and motionless in the cold night among 
the mountain sohtudes ; a pitiful and, at the same time, a 
somewhat imcanny spectacle. As our pathway led close by 
the old man’s perch, I waited m silence till we should reach him. 
The guide seemed to have noticed nothing — at any rate, he, 
too, was silent. When the dog had got near to the crouching 
form, he sprang with an excited bark towards him, and 
circled round for some time, still barkmg Then he appeared 
to regain his composure and went on his way Meanwhile 
we had come up. and in a few rapid processes which I cannot 
descnbe, the old man had resolved himself into a group of short 
branches and shoots of one of the pine stumps I then asked 
the guide why the dog had barked — ^they were the first words 
uttered “Oh, he probably thought that there was an old 
man,” was the answer. “ I thought so, too, at first ” For two 
human beings, at the same time but quite independently, 
to have received the same optical delusion the complex of 
optical stimuli must have had a very compulsory effect at 
some distance , and now the dog, who trotted heedlessly past 
dozens of pine stumps — some of them with strongly developed 
twigs and shoots — ^was much exated under the same con- 
ditions Even if we admit that he may not have received 
exactly the same impression as we did, the occurrence remains 
curious enough. 

Both images in a mirror and children’s animal-toys do 
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alter all, possess considerable likeness to their originals, in so 
far as they both display colour and have three dimensions. 
It w£is an obvious step farther along the same hnes, to test the 
effect of flat and colourless reproductions, using photographs 
for the purpose. I showed the chimpanzees, individually 
and separately, some photographs of themselves or members 
of the same species, fairly good hkenesses takeiT with a good 
camera m the dimensions of eight by ten and a half centi- 
metres, and representmg the ammals from four to eight 
centimetres high. They were exammed with great attention, 
and the glance and focussing of the apes’ eyes were not those 
with which a cursory look is cast at any piece of paper, but 
those with which a small object is examined in detail ; it is 
well known that the two kinds of looking are typically unhke. 
Tschego at once took her own portrait, gazed at it carefully, 
passed her hand over it, turned it over for a moment so that the 
blank obverse was visible, put it in the fold of her lap and 
earned it away. Grande, to whom I showed a photograph 
through the bars of her cage, was equally attentive, and tried, 
by twistmg her head sideways, to catch a ghmpsc of the other 
side, again and agam. The others behaved sirmlarly But 
when it was Sultan’s turn and I showed him his own likeness, 
he exammed it keenly for a while, and then suddenly raised 
his arm and stretched out his hand towards the picture, in the 
specific gesture of fnendly greeting I have already desenbed — 
palm inward He did this repeatedly when I again showed 
him the photographs, and his mtention was unmistakable, for, 
as soon as I displayed the blank obverse of the photograph, 
Sultan simply tried to grasp it , when I turned the picture 
towards him agam, he repeated his gesture of greeting. I may 
explicitly state that Sultan had never before thus greeted an 
mammate object — but always only a human being or another 
animal, and that I was holding the picture sideways at full 
arm’s length, so that if he had been addressing his gesture of 
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welcome to me, he would have had to move his arm in qmte 
another direction ; but he did not look at me, his gaze was 
fixed on the photograph. 

In order to obtain more detailed results, I prepared two 
photographs of the wooden banana-basket from which the 
apes were fed every day ; in one of these, the box was crammed 
full of this frmt, m the other it was empty and slightly at an 
angle, so that the empty interior was visible. (See Plate VIII.) 

The photographs, unfortunately, did not develop very 
clearly, though this does not show in the reproduction, owing 
to the hght background ; m the original the background 
was dark. The size of the ongmals was again eight by ten 
and a half centimetres 1 made use of them in the followmg 
manner . They were attached to the front of two httle wooden 
boxes — (in the same maimer as we had used gray papers of 
different brightness in earher experiments') — and the boxes, 
both filled with frmt, were placed m front of Sultan for his 
free choice. In ten successive tests m which no attempt was 
made to influence his choice, and the positions were changed 
in the usual irregular way, he every time chose the box which 
bore on its front the picture of the bananas — ^probably because 
of its greater attractiveness Nevertheless, his manner was 
not very decisive, and two days later, during the same experi- 
ment, he paid so little attention, that he chose the wrong box 
almost as often as the nght. As he got the food each time, 
whether he chose " nghtly ” or not, the first faults had an 
unfavourable effect, and as even the " empty ’’ photograph 
was mvitmg — ^for did it not display that important and well- 
known food-basket — ^this result is not surprising, even if the 
ape could recognize the difference between the httle photo- 
graphs. I passed on to leammg ” tests, counting the photo- 

*Cf the second and fonrth reports from the Anthropoid Station, 
Opttschc Untersuchungtn und Nackwets etnfachtr StTHckturfunMionen, 
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graph of the full basket always as “ nght Sultan rapidly 
succeeded in choosing correctly in about ninety out of every 
hundred occasions, though any failure of concentrated atten- 
tion, when the differences were so shght and the photographs 
so small, would make mistakes more probable. What did 
Sultan go by ? He must have acted either according to the 
difference of the objects recognizably depicted m the photo- 
graphs (i.e. the box either Med with bananas, or empty), or 
else by some other differences perceived by him on the two 
surfaces, as were differences of form or other optical char- 
acters^. In order to be sure on this pomt, I had two further 
photographs taken which, from the point of view of forms 
were qmte different from the first pair. 

(See Plate IX.) 

One of these represented a large cluster of bananas, the 
other depicted a large stone. Cluster and stone had some- 
thing of the same rough outhne, and the background was 
the same m both cases. The likenesses were much clearer*, 
and better than in the first two photographs. In the tests 
I tned smgle expenments with these new photographs, inter- 
spersed among and between learmng-tests with the old ones, 
and after every decision, whether " right ” or " wrong ”, I fed 
Sultan with bananas. His “ cntical ” choices were thus free 
from external influence. It was proved that Sultan made 
more correct choices from the two fresh photographs, which 
were better hkenesses, and presented a stronger contrast 
between the two objects represented, than the old pictures , 
it IS therefore extremely probable that the determinmg factor 
here was his recogmtion of the bananas as such. 

In the tests with the already famihar photographs the total 
proportion of " right ” to " wrong ” results remamed as before ; 

» Any other cntena were, of course, excluded, by the very careful 
conditions of the test itself 

* This is not so obvious in the reproductions here, which are all about 
equally distinct. 
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but now those choices which immediately succeeded the new 
set (banana-bunch and stone) showed a much higher proportion 
of mistakes than the others. This is exphcable by the fact 
that the superionty of the new pictures greatly facihtated 
Sultan’s choice, and caused an automatic relaxation of atten- 
tion, so that the tests with the old photographs immediately 
following, found him mdisposed to a close scrutiny.) 

[I earned out learn%ng tests on Grande, with the old photo- 
graphs, and soon succeeded in getting her proficient m choosing 
the filled banana box, but could not make this accomplishment 
quite rehable and permanent, although at one time her mis- 
takes were only five per cent, of the total. After several 
periods with astomshmgly bad results, I terminated this set 
of expenments, considering that they were made mdependable 
by some factor.] 

Chica leamt quite well to choose the photograph of the 
full banana box. But her decisions were not always certain. 
In the most favourable conditions she carried out several 
senes of " choices ” without any errors , but any httle mter- 
ruption distracted her attention and caused a considerable 
number of mistakes, with these indistmct photographs. After 
much practice, a senes of a hundred successive tests gave 
fifteen mistakes, and there was no prospect of obtainmg better 
results. I therefore made the following examination of 
Chica ’s method of procedure • She had to make fifteen further 
selections with the first pair of photographs, and made six 
mistakes, showmg very little mterest. Dunng a short pause, 
the old photographs were replaced by the very distmet and 
dissimilar new pair (representing the stone and the bunch of 
bananas), which Chica did not yet know. She did not see this 
change, which was performed behind a screen ; and even when 
the screen was removed, she did not immediately notice the 
change But when she again glanced at the boxes, she started 
in surprise, remained for a few seconds motionless and staring 
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fixedly at the picture of the banana-cluster ; then, without 
turning her eyes away, she reached for the stick, which was 
used as a pointer in these tests, approached with the same 
intent stare, and knocked the right box hard with the stick. 
In the next test she showed a similar behaviour, so it was 
evident that there was no difficulty in her choice now. As it 
went so well, I tested Chica thirty-two times in succession. 
She made ow mistake ; the tenth time she thrust the stick 
forward too hastily, but at once corrected herself when she had 
looked closely at the boxes. 

I made no further tests, as I consider it quite obvious that 
results are detemuned simply by the technical accuracy of 
the photographs and the difference of the objects they repre- 
sent. Anyone who may take the trouble to expenment on 
other chimpanzees m the same way, will be able to demonstrate 
effectively and exactly, by means of larger and clearer repre- 
ductions, that the animals recogmze and differentiate between 
such photographs. As a further vanation — ^to meet possible 
objections — I would suggest, in the crucial experiments, the 
use of pictures of another food — say the very popular oranges 
or thistles — if bananas were used in the prehminary tests 
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sense of smell, 282 n , dishke 
of solitude, 282 , behaviour 
when sick, 284 , when pun- 
ished, 283 , alliance against 
attackers, 287 , absence of 
morphological marks in, 2 89M , 
behaviour towards new-com- 
ers, 289 , to human beings 
291 stqq , 296 seqq . mode of 
greeting, 294 , jealousy, 296 , 
obstinacy, tbtd , kindness to 
one another, 300 , sexual 
behaviour, 302 , menstrua- 
tion, 303, 81 n , inter- 

commumcation, 303 seqq , 
emotional expressions, 306 , 
skin treatment, 309 , remove 
splinters, 310 , indolence, 31 1, 
mode of locomotion, 313 , 
games, tbtd , dancing, 314 , 
inspect mirror, 317 , fear of 
toys, 320 , of masks, 322 
" Choice boxes," selection by 
chimpanzees, 274 
Collaboration among chimpanzees, 
169 

Confinement, effect of, 68 
Coprophagy, 6, 80, 96, 298 
Current and Magnet (Oersted), 194 


Dance, rudiments of, 314 
Delayed Reaction tn Animals and 
Children, 279 n 
Digging, with sticks, 77 
Dogs, experiments with, 13, 17, 
21 seqq, 27, behaviour to- 
wards chimpanzees, 319 
Door, expenments with, 54 
Draping, love of, 92 

Ehrenfels, von, 225 
“ Einsicht," translation of, 219 n 

Electncity, chimpanzees and. 82 


Emotions, of chimpanzees, 88, 
306 

Errors, good and bad, committed, 
194. 217 

Excitement, evinced by noise, 94 

Excrement, chimpanzees smear 
themselves with and eat, 
6, 80, 298 

Experience, value of, 204 

EtspenmenteU* sivdten iber das 
Sehen mm Bewegung, in n 

Expenments basket of fnut 
suspended, 7 , dog and hen 
in a bhnd alley, 13 , fruit 
in swinging basket, 18 , in- 
visible objective, 20 , dog 
with invisible objective, zi , 
distant objective drawn by 
string, 26 , basket drawn up 
by cord, 27 , choice of stnngs 
reqmred to draw objective, 
27 , objectives to he reached 
by usings stick, 31 , objective 
at height from ground, to be 
reached by chmbing on box, 
39 , same, but involving use 
of stick, 43 , same, with two 
boxes and table, 47 , ladder 
necessary to reach objective, 
ibid , door to be selected 
and climbed upon to reach 
objective, 33 , rope to be 
climbed to reach fruit, 57 , 
obstacles placed in way of 
objectives, 59 , objective in 
cage which needs to be 
tipped up 64 . use of jumping 
pole, 70 , objective out of 
reach, only to be attained by 
teanng off a branch and using 
It as a stick, 103 , objective 
to be reached by uncoiling a 
piece of wire, iii , by un- 
winding a piece of rope, iiz , 
by placing rope over a hook, 
117, by remoiung stones to 
allow of a box being shifted, 
119 , by unloading a ladder, 
120 , small bamboo rod to 
be fitted into larger, 125 , 
piece of wood to be fitted 
into bamboo tube, 131 , bmld- 
ing with boxes, 133 , bmlding 
on a heap of stones, 154 ; 
ladder-cUmbing, 160 , use of 
auxiliary stick to reach ob- 

jective, 1 74 , with auxiliary 
tick hanging from roof, 177 , 
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with anxihary only reached 
by box which hu to be 
unweighted, 183 , objective 
only to be reached by carrying 
attached rope laterally, 199, 
pushing fruit past wire-netting 
obstacle, 226 , with “ round- 
about-way hoard," 229 , with 
stick which has to ^ re- 
moved from nail before use, 
245 ; basket contaimng ob- 
jective hung on a nail, 230 , 
objective in cage where it 
has to be pushed forward 
to bars, 232 , use of a crooked 
stick, 238 , of a T-shaped 
stick, 239 , ladder lying cross- 
wise to be brought through 
bars, 260 , board to be in- 
serted slantingly through a 
rectangular hole, 261 , buried 
fruit to be dug up, 279 , 
with mirror, 317, with a 
mask, 322 , with photo- 
graphs, 325 


Fowls, teased and stabbed by 
chimpanzees, 84 

Friendship, among chimpanzees, 
299 

Frogs, experiments with, 18 


Games, love of, 313 
Geometrical circumstances, im- 
portance of, 13, 241 
Cesette des geordneten Denkverlaufs 
(O Selz), 190 n 

" Gestalt” theory, 225 seqq . 267 
Gestures, use of, 308 
Grande, 4, 38, 61, 70, 113, with 
hanging basket, 18 , jumps 
on shoulders to reach ob- 
jective, 30 , menacing atti- 
tudes of, 83 , love of teasing, 
84 , makes a noise when 
excited, 94 , tears off branch 
to make implement, 104 , 
raises weighted ladder, 121 , 
fails to lighten obstacle-box, 
tbtd , learns use of boxes, 
136 seqq , difficulties in build- 
ing, 142, 143 seqq , tries to 
make box stick to wall, 137 , 
succeeds with ladder, 160 , 
a good builder, 167 , uses 
auxiliary stick, 173 , her 
stupidities, 197 , moves string 


laterally to reach food, 199 ; 
with "roundabout-way board” 
236, 242 , with nng on nail, 
246, 248 , pushes basket off 
rod, 231 , friendly with 
Tschego, 290 , dances, 314 , 
with photograph, 325 , tests 
with, 328 

Greeting, chimpanzee methods of, 

304 

Group connexions, 283 


Habit, bad effects arising from, 

194 **99 

Hagenbeck, Zoologwal Bark of, 
172 n 

Handclasping, by chimpanzees, 

304 

Hartmann, E von, 21 1 
Hens, experiments with, 14 
Hobhouse (Aftnd tn Evdutton), 
22 H , 30 It 


Imitation, 1S5 seqq 
Improvement of tools attempted, 
123 seqq 

Indolence, of chimpanzees, 31 1 
Insight, 219 

Instinct, blindness of, 207 
Intelhgence, human and ammal. 


Inter-commumcation, methods of. 


Jealousy of chimpanzees, 296 
Journal of Comp Neurology and 
Psychology, 222 n 
Jumping with poles, 69 seqq 


Koko, 6, 26, 80, 130, 213, 213; 
with hanging basket, 19 , 
uses stick to reach objective, 
33. 35. 38 , climbs on box, 
41 seqq , builds a nest, 91 , 
tries to make implement from 
shoe-scraper, 103 , makes an 
implement, 108 , uses aux- 



179 seqq . stu- 
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Ladder, for reaching objective. tnm cage, 64 , thumps with 

47, 51, weighted, 121. 159, pole, 69, 72, her stupidity, 

behind bars, 260 73, 197 , feeds fowls, 84 , 

Lap, chimpanzees' use of, 96 uncoils rope to reach ob- 

Lizard, monkeys' dibhke of, 80 jcctive, 114, 116, fails to 

empty obstacle-box, izi .puts 
Mask, chimpanzees’ fear of a, 322 sticks end to end, 124 , fails 

Menstruation, 81 n, 303 with auxiliary stick, 176, 

Mental Ltfe of Monkeys and Apes previous experiences, 205 , 

(R. M Yerkes), 269 moves string laterally to 

Mtkrokosmos (H Lotze), 94 n reach objective, 200 , with 

Mtnd %n Evolution (Hobhouse), " roundabout-way board," 

22 n , 30 n 239, 242 , with ring on nail. 

Mirror, chimpanzees* treatment 246 segq . behaviour to Kon- 

of, 317 sul when sick, 285 , towards 

Motion-patterns, 314 newcomers, 90 , friendship 

with Konsul, 299 ; studies a 
Naturwissenschaften (Reichenow), mirror, 317 

93 •> . 316 fi Reichenow (Naturwissenschaften), 

Nests, made by chimpanzees, 90 93 n > 316 m 

Noise, a sign of excitement, 94 Rhythm, marching in, 92 

Nueva, 5, 26, 139. 213, 215 , uses Rothmann, 299 n , 313 

stick to reach objective, 32 . Roundabout methods, expen- 
to poke fire, 79 , uses aux- ments in, 1 1 seqq 

iliary stick, 175 , with " Roundabout-way Board," ex- 
" roundabout-way board," penments with, 229 seqq 

229, 242 , plays with water, 

311 . collects things, ibid Schurtz (Urgesichte der Kultur), 
3*3 " 

Obstacles, removal of, as a test, 59 Scratching, an expression of emo- 
Obstinacy, of chimpanzees, 296 tions, 307 

Oerstedt (Current and Magnet), Selz, 0 , 190 *1 

194 Sequences of action, 187 seqq 

Oetjen, F , 163 n Sexual behaviour of chimpanzees. 

Optical conditions, importance of, 302 , organs, 95 , swelhng 

lo8, 124, 130 of organs in females, 303 

Ornaments, love of, 91 Shoe-scraper, used as implement, 

>03 

Painting, by chimpanzees, 96 Sickness, chimpanzees' attitude 
Pfungst (Bencht iber den 5 Kon- towards. 284 seqq 

gress f exper Psychol ), 222 n Skin, insjiection of, 308 
Photographs, chimpanzees with. Smell, sense of. 282 n 
325 seqq Sokolowsky, A, 172 « 

Phystschen gestalten in Ruhe und Splinters, removal of, 310 
im stationdren Zustand, ait n Stern, W , 163 »t 
Planck (Acht Vorlesungen Uber Sticks, intelhgent use of, 31 seqq, 
theoretische Physik), 209 n 73 seqq, 123. 174, as a 

Psychischen Fahigheiten der Amie- weapon, 82 , throwing, 85 , 

sen (Wasmann), 190 n crooked and T-shaped, 258 

Psychologische Forschung, 271 n seqq 

Punishment, how received, 285 Stone-throwing, 86, loi 

Straws, used for drinking, 75 

Nana, 5, 50, 61, 118, 145, with Strings, selection of to attain 
hanging b^ket, 19 , uses objective, 27 seqq 

sticks, 31 , climbs on door Sultan, 4 , with suspended fruit 
to reach objective, 55 , swings basket, 7, 19 , with invisible 

on rope, 59 , fails to remove objective, 20 . uses nght 

obstai le, 60, tnes to ovei- hand, c8 , selects strings to 
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attain objective, tbtd , uses 
sticks, 31 , climbs on box to 
attain objective, 40 , test, 
with two and more boxes, 
45. 135. 138 . uses ladders 
47, 51 , mounts keeper's 

shoulder, 49 , climbs on door 
to reach objective, 54 , swings 
on rope. 57 , removes obstacle 
to attain objective, 59 , jumps 
with pole, 69 , feeds fowls, 
8j n , miserable when iso- 
lated. 88 , carries preserve- 
tin in mouth, 92 , makes a 
noise with it, 94 , makes 
implement from shoe-scraper, 
loi , from a branch, 103 , 
unbends wire to make imple- 
ment, HI , nncoilsrope, 113 , 
fails to hang up rope, 117, 
empties obstacle-box, 119 , 
fits bamboo rods together, 
125 seqq . sharpens wooden 
splinters, 132 , pushes keeper 
into erect posture, 142 , in- 
vokes aid, 143 , difficulties 
in building, 144 , builds on 
stone heap, 133, and on cans, 
tbtd . tries to use a ladder, 
159. watches others build, 
167, 170 , makes double 

stick for Chica, 171 , uses 
auxihary stick, 174, 177, 183 , 
pauses during experiments, 
192 , his stupidities, 196 , 
moves string laterally to 
reach objective, 200 , pre- 
vious experience, 205 , tested 
with wire-netting, 226 , suc- 
ceeds with " roundabout- way 
board," 232, 242 , takes oH 
nail, 243 , pushes basket off 
rod, 251 , pushes objective 
towards bw, 253 , uses 
crooked stick, 238, confused 
by ladder, 260 , indifferent 
to " form," 262 , digs up 
objective, 279 seqq , behav- 
iour when angry, 288 , to- 
wards newcomers, 290 , takes 
sides with human beings, 292 , 
his obstinacy, 296 , spirit of 
leaderhsip. 299 n , begs 
from Tschego, 301 , copu- 
lates with her, 303 . antics 
with his hmbs, 312 , afraid 
of a hen, 319 , with a photo- 
graph, 3*5 »??. 
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Table, used for reaching objective 

Tank, opened by apes, 73 

Tenerife, scientific station in, 4 , 
ants in, 76 

Tercera, 5. 50, 61, 70, 73, 139, 178, 
200 , with suspended fruit 
basket, 18, removes obstacle, 
62 , feeds fowls, 83 n : 
throws stones, 86 , adorns 
herself, 92 , her destructive- 
ness, 1 71 , tested with 
" roundabout-way board,” 
239, 242 . with ring on nail, 
246 , behaviour during Kon- 
sul's illness, 285 , her jealous 
disposibon, 296 , friendship 
with Chica, 299 

Teuber, E , 7, 101, 205, 299 « , 
306 If , 313 

Thorndike, American scientist, 3, 
22 seqq , 222, 278 

Time, hmitations of in chimpan- 
zees' conceptions, 267 seqq , 
272 seqq 

Toy ammals, chimpanzees* fear 
of, 320 , dogs’ and donkeys' 
attitude towards, 323 

Tschego, 4, 26, 70, 73, 139, 213, 
215 , uses stick to reach 
objective, 31, 34 , uses blan- 
ket for same purpose, 34, 
38 n > cbmbs on door to 
reach objective, 36 . removes 
obstacle, 62 , method of dig- 
ging, 78 , dislike of lizards, 
, menstruation of, 81 n , 
uses stick as a weapon, 82 , 
how punished, 86 , her anger, 
87 , neglects Sultan, 88 , 
makes a nest, 90, 93 , adorns 
herself, 91, 92 , her rhythmic 
inarches, 92 , treasures ob- 
jects between abdomen and 
thigh, 95 , in her lap, 96 , 
makes a straw bundle for an 
implement, 196 , breaks off 
branch for same purpose, 107 , 
her perplexity when building, 
147 , fails with anxihary 
stick, 176 , tested with wire- 
netting, 226 , with " round- 
about-way board," 238, 242 , 
her need of peace, 292 , mode 
of pumshing her. 293 •• . 
moral support of the others, 

298 , friendship with Grande, 

299 . gives food to Sultan, 
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301 ; copnlate* with him, ‘Walking, methods of, 313 
303 , dances, 3x4 , adnures Wasxnann, E , 190 n 
herself in a pool, 318, sees Wertheimer, M, iii, 116, 131, 
her portrait, 323 163 n , 225, 268 

‘Wire-netting, tests with, 226 

UrpscktclUe der KttUur. 323 « 

" tjswege," translation of, 11 » Iferkes, R M, 268 

‘Volkelt, M , 164 M Zntscknft fir cmgewandit Psycho- 

Vorstellungen der Ttere (‘Volkelt), logte, 163 n 

164 n 
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Philosophical Studies. By G. E. Moore, Litt.D., Professor 
of Philosophy in the University of Cambridge, author of 
' Pnncipia Ethica,’ editor of ‘ Mind 15s. net. 

‘ Students of philosophy will welcome the pnbhcation of this volume It is 
full of interest and stimulus, even to those whom it fails to convince ’ — 
Oxford Magazine ' A valuable contribution to philosophy ’ — Spectator 

The Misuse of Mind : a Study of Bergson's Attack on Intel- 
lectualism. By Kann Stephen Preface by Henrt Bergson. 
6s 6d net 

' This IS a book about Bergson, but it is not one of the ordinary popular 
expositions It is very short , but it is one of those books the quahty of 
which IS in inverse ratio to its quantity, for it focusses our attenhon on one 
single problem and succeeds in bringing it out with masterly clearness ’ — 
Times Literary Supplement 

Conflict and Dream. By W. H R. Rtvers, M.D., LtUD., 
F.R S. Preface by Professor G. EUtot Smtth. 12s, 6d. net. 

' Rivers had that kind of commanding vigour that is one of the marks of 
gemus Nothing could be more fascinating than to watch him separating 
the gold from the alloy in Freud’s theory of dreams His book is as different 
from the usual Freudian book on the same subject as is a book of swtronomy 
from a book of astrology ’ — Daily News 

Psychology and Politics, and Other Essays. By W. H. R. 
Rtvers, F RS. Preface by Professor G. EUtot Smtth. Apprecia- 
tion by C. S. Myers, F.R.S 12s. 6d. net 

* In all the essays in this volume one feels the scientific mind, the mind 
that puts truth first Each of the essays is interesting and valuable ' — 
New Leader ‘ This volume is a fine memorial of a sohd and cautious 
scientific worker ’ — Havelock EUis, in Nation 

Medicine, Magic, and Religion. By W. H. R. Rivers. F R.S. 
Preface by Professor G. EUtot Smtth. Second edition, los. 6d. 
net. 

‘ This volume is a document of first-rate importance, and it will remain as 
a worthy monument to its distinguished author ’ — Times Literary Supple- 
ment ' Always, as we read, we feel we are in close contact with a mind 
that IS really thinking ’ — Nation 

Tractatus Logico-Philosophicus. By Ludvng WUtgenstein. 
Introduction by Bertrand RusseU, F.R.S. los. 6d. net. 

* This IS a most important book containing onmnal ideas on a large range 
of topics, forming a coherent system which is of extraordinary mterest and 
deserves the attention of all philosophers ’ — Mind ' Quite as exciting as 
we had been led to suppose it to be ' — New Statesman 

The Measurement of Emotion. By W. Whatdy Smtth, MJi 
Foreword by WtUtam Brown, M.D., D.Sc. los. 6d. net. 

' It should prove of great value to anyone interested in psychology and 
fanuhar with current theories , while the precision of the author's methods 
forms an object lesson m psychological research ' — Discovery 
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Scientific Thought. By C.Z) Broad, Lecturer in Philoso- 
phy at Trinity College, Cambridge. Second edition, i6s. net. 

‘ This closely-reasoned and particularly lucid book is certain to take a chief 
place in the discussions of the nature and import of the new concepts of 
the physical universe The book is weighty with matter and marks an 
mteUectual achievement of the highest order Times LiUrary Sispplement 

Psychological Types. By C. G. Jung Translated with a 
Foreword by H Goduitn Baynes, M B Third edition, 25s. net 

‘ Among the psychologists who have somethmg of value to tell ns Dr Jung 
holds a very high place He is both sensitive and acute , and so. like a 
great writer, he convinces us that he is not inadequate to the immense 
complexity and subtlety of his material We are conscious throughout of 
a sensitiveness, a wide range of understanding, a fair-mindedness, which 
give us a real respect for the author ‘—Times Literary Supplement 

Character and the Unconscious ‘ a Critical Exposition of the 
Psychology of Freud and Jung. By J. H. van der Hoop 
los. 6d. net. 

' His book IS an admirable attempt to reconcile the theones of Jung and 
Freud He shows that the positions taken up by these two psychologists 
are not as antagomstJc a.s they appear at first sight The book contains a 
very adequate account of Freud’s teaching m its salient features, and his 
treatment of both theones is clear and sympathetic ’ — New Statesman 

The Meaning of Meaning ; a Study of the Influence of Lan- 
guage upon Thought By C. K. Ogden and 1 . A. Richards 
Supplementary E^ys by Professor B. Malinowski and F. G. 
Crookshank, M.D , Third edition, 12s 6d net. 

‘ The authors attack the problem from a more fundamental pomt of view 
than that from which others have dealt with it The importance of their 
work is obvious It is a book for educatiomsts, ethnologists, grammarians, 
logicians, and, above all. psychologists The book is written with admirable 
clanty and a strong sense of humour ’ — New Statesman 

Scientific Method. By A D. Ritchie, Fellow of Trinity College. 
Cambndge. los 6d net. 

' The fresh and bright style of Mr Ritchie's volume, not without a salt of 
humour, makes it an interesting and pleasant book for the general reader 
Taken as a whole it is able, comprehensive, and right m its mam argument ' 
— British Medical Journal ' His brilliant book ' — Daily News 

The Psychology of Reasoning. By Eugenio Rtgnano, Pro- 
fessor of Philosophy in the Umversity of Milan. 14s. net. 

■ The theoy is that reasomng is simply imaginative expenmenting Snch 
a theory ofiers aa easy explanation of error, and Professor Rignano draws 
it out m a very convinciug manner '—Times Literary Supplement 

Chance, Love and Logic : Philosophical Essays. By Charles 
S. Peirce. Edited with an Introduction by Moms R. Cohen. 
Supplementary Essay by John Dewey. 12s. 6d. net. 

It IS impossible to read Peirce without recognizing the presence of a supenor 
mind He was something of a gemus’ — F C S Schiller, m Spectator 
‘ It is here that one sees what abn^ant mind he had and how independently 
he could think ‘ — Nation 





International Library of Psychology 


The Nature of Laughter. By J. C. Gregory. los. 6d. net. 

* Mr Gr^ory, in this fresh and stimulahng study, joins issue tnth all his 
predecessors In our judgment he has made a distinct advance in the study 
of laughter , and his remarks on wit, humour, and comedy, are most dis- 
criminating ’ — Jottmal of Education 

The Philosophy of Music. By WtUiam Pole, F.R.S . , Mus. Doc. 
Edited wito an Introduction by Professor E. J. Dent and a 
Supplementary Essay by Dr. HamtUon HarWtdge. los. 6d. net. 

‘ This is an excellent book and its re-issue should be welcomed by all who 
take more than a sujieriicial mterest m music Dr Pole possessed not only a 
wide knowledge of these matters, but ap- - 


Individual Psychology. By Alfred Adler. Second edition, 
i8s. net. 

■ He makes a valuable contribution to psychology His thesis is extremely 
simple and comprehensive mental phenomena when correctly understood 
may be regarded as leading up to an end which consists m estabhshmg the 
subject's superiority ’ — Bx^ontry 

The Philosophy of ‘As If By Hans Vathtnger. 25s.net. 

‘ The most important contnbution to philosophical hteratnre m a quarter 
of a century Briefly, Vaihinger amasses evidence to prove that we can 
arrive at theories which work pretty well by " consciously false assump- 
tions " We know that these fictions in no way reflect reahty, but we treat 
them as if they did Among such fictions are the average man, freedom, 
God, empty space, matter, &e atom, infimty ’ — Spectator 

Speculations : Essays on Humanism and the Philosophy of Art. 
By T. E. Hulme. Edited by Herbert Read. Frontispiece and 
Foreword by Jacob Epstein. los. 6d, net. 

‘ With Its jieculiar merits, this book is most unlikely to meet with the 
slightest comprehension from the usual reviewer Hulme was known as a 
bnlhant talker, a bnlUant amateur of metaphysics, and the author of two 
or three of the most beautiful short poems in the language In this volume 
he appears as the forerunner of a new attitude of mind ‘-^ntenon 

The Nature of Intelligence. By L. L. Thurstone, Professor 
of Psychology m the Umversity of Chicago. los. 6d. net. 

mruishes three views of the nature of intell 
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The Growth of the Mind : an Introduction to Child Psychology. 
By K. Koffka, Professor in the University of Giessen Futh 
edition, revised and reset, 15s. net. 

‘ His book IS extremely interesting, and it is to be hoped that it will be 
widely read ’ — Txvus Literary Supplement Leonard Woolf, reviewing this 
book and the following one in the Nation, writes ‘ Every senous student 
of psychology ought to read it [The Apes], and he should supplement it by 
reading The Growth of the Mind, for Professor Kofika joins up the results of 
Kohler's observationa with the results of the study of child-psychology ’ 

The Mentality of Apes. By Professor W. Koehler, of Berhn 
University. Third Mition, with 28 illustrations, los 6d. net. 

‘ May fairly be said to mark a tuming-pomt in the history of psychology 
The book is both m substance and form an altogether admirable piece of 
work It IS of absorbing interest to the psychologist, and hardly less to the 
layman His work will always be regard^ as a classic in its kmd and a 
model for future studies’ — Times Literary Supplement 

The Psychology of Religious Mysticism. By Professor James 
H. Leuba. S^ond edition, 15s. net. 

■ Based upon soUd research ' — Times Literary Supplement ‘ The book is 
fascinating and stimulating even to those who do not agree with it, and it 
18 scholarly as well as scientific ' — Remem of Reviews ' The most success- 
ful attempt in the English language to penetrate to the heart of 
mysticism ’ — New York Nation 

The Psychology of a Musical Prodigy. By G. Revesz, Director 
of the Psychological Laboratoiy, Arosterdam los 6d. net 

' For the first time we have a scientific report on the development of a 
musical genius Instead of being dependent on the vaguely marvellous 
report of adoring relatives, we enter the more satisfymg atmosphere of 
precise tests That Erwin is a musical gemus, nobody who reads this 
book will doubt ’ — Times Literary Supplement 

Principles of Literary Criticism. By 1. A. Richards, Fellow of 
Magdalene College, Cambridge, and Professor of English at 
Peking University Fourth edition, los 6d net 
‘ An important contribution to the rehabibtation of Enghsh cnbcism — 
perhaps because of its sustained scientific nature, the most important 
contnbution yet made Mr Kichardsbegins with an account of the present 
chaos of critical theories and follows with an analvsis of the fallacy in 
modem aesthetics ' — Cntenon 

The Meta^ysical Foundations of Modern Science. By 
Professor Edwin A . Burtt. 14s. net. 

' Thisbookdealswithaprofonndlymterestingsnbject The critical portion 
IS admirable * — Bertrand Russell, in Nation ' A history of the ongin and 
development of what was. until recently, the metaphysic generally asso- 
ciated with the scientific outlook quite adnurably done * — 

Times Literary Supplement 

The Psychology of Time. By Mary Sturt, M A. 7s 6d. net 

■ An intoresbng hook, typical of the work of the younger psychologists of 
to-day The clear, concise style of writing adds greatly to the pleasure 
of the reader ’ — Journal of Education 
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Physique and Character. By E. Kretschmer, Professor m the 
University of Marburg. With 31 plates, 15s. net. 

' His contnbutioiis to psychiatry are practically unknown in this country, 
and we therefore welcome a translation of his notable work The problem 
considered is the relation between human form and human nature 
Such researches must be regarded as of fundamental importance We 
thoroughly recommend this volume ‘ — British Medical Journal 

The P^chology of Emotion : Morbid and Normal. By 
John T. MacCurdy, M.D. 25s. net. 

■ There are two reasons in particular for welcoming this book First, it is 
by a psychiatrist who takes general psychology seriously Secondly, the 
author presents his evidence as well as his conclusions This is distinctly 
a book which should be read by all interested m psychology Its subject 
M important and the treatment interesting * — Manchester Guardian 

Problems of Personality : Essays in honour of Morton Pnnce. 
Edited \iy A. A. Robach, PhD. Second edition, i8s net. 

■ Here we have collected together samples of the work of a great many of 
the leading thinkers on the subjects which may be expected to throw light 
on the problem of Personality Some such survey is always a tremendous 
help in the study of any subject Taken all together, the book is full of 
interest ' — New Statesman 

The Mind and its Place in Nature. By C D. Broad, 
Lecturer in Philosophy at Trinity College, Cambndge. Second 
impression. i6s net 

' Quite the best book that Dr Broad has yet given us, and one of the most 
important contributions to philosophy ' made in recent times’ — Times 
Literary Supplement ‘ Full of accurate thought and useful distinctions 
and on this ground it deserves to be read by all serious students ' — Bertrand 
Russell, in Nation 

Colour-Blindness. By Maty CoUtns, M A., PhD Introduc- 
tion by Dr. James Drever With a coloured plate, 12s. 6d. net. 

‘ Her book is worthy of high praise as a painstaking, honest, well-wntten 
endeavour, baaed upon extensive reading and close original investigation, 
to deal with colour-vision, mainly from the point of view of the psychologist 
We believe that the book will commend itself to everyone interested in 
the subject ’ — Times Literary Supplement 

The History of Materialism. By E. .4 . Lange New edition in 
one volume, with an Introduction by Bertrand Russell, F.R.S. 
15s. net. 

' An immense and valuable work ’ — Spectator ' A monumental work of 
the highest value to all who wish to know what has been smd by advocates 
of Matenahsm, and why philosophers have in the mam remained uncon- 
vinced ’ — From the Introduction 

Psyche : the Cult of Souls and the Belief in Immortahty among 
the Greeks By Ervnn Rohde. 25s. net. 

‘ The production of an admirably exact and unusually readable translation 
of Rohde's great book is an event on which all concerned are to be con- 
gratulated It IS in the truest sense a classic, to which all future scholars 
must turn if they would leam how to see the inward sigmficance of pnmitive 
cults ' — Daily News 
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Educational Psychology. By Charles Fox, Lecturer on 
Education in the University of Cambridge. Third edition, 
108. 6 d. net. 

' A worthy addition to a senea of outstanding merit ' — Lancet ' Certamly 
one of the best books of its land ' — Observer ' An extremely able book, 
not only useful, but original ' — Journal of Education 

Emotion and Insanity. By 5 . ThaUntzer, Chief of the Medical 
Staff, Copenhagen Asylum. Preface by Professor H. Hdffdtng. 
78. 6 d. net. 

‘ Whatever the view taken of this fascinating explanation, there is one plea 
m this book which mast bo whole-heartedly endorsed, that psychiatric 
research should receive much more consideration in the eiffort to determine 
the nature of normal mental processes ’ — Nature 

Personality. By R G. Gordon, M.D., D.Se Second impres- 
sion los. 6 d. net, 

‘ The book is, in short, a very useful critical discussion of the most important 
modem work beanng on the mind-body problem, the whole kmt together 
by a philosophy at least as promising as any of those now current ’ — Times 
Literary Supplement ' A significant contribution to the study of 
personahty ' — British Medical Journal 

Biological Memory. By Eugento Rtgnano, Professor of 
Philosophy m the Umversity of Milan. los. 6 d. net. 

‘ Professor Kignano's book may prove to have an important beanng on the 
whole mechanist-vitalist controversy He has endeavoured to give meanmg 
to the special property of “ Uvtngness '' The author works out his theory 
with gTMt vigour and ingenuity, and the book deserves the earnest atten- 
tion of students of biology ’ — Spectator 

Comparative Philosophy. By Paul Masson-Oursel. Intro- 
duction by F. G. Crookshank, M D., F.R C P. los. 6 d. net. 

' He IS an authority on Indian and Chinese philosophy, and in this book 
he develops the idea that philosophy should be studied as a senes of natural 
events by means of a companson of its development in vanous countnes 
and environments ' — Times Literary Supplement 

The Language and Thought of the Child. By Jean Piaget, 
Professor at the Umversity of Geneva Preface by Professor 
E. Claparide. los. 6 d. net. 

' A very mterestmg book Everyone interested in psychology, education, 
or the art of thought should read it The results are surprising, but perhaps 
the most surpnsmg thmg is how extraordinarily httle was previously known 
of the way in which children think '—Nation 

Crime and Custom in Savage Society. By B. Malinowski, 
Professor of Anthropology m the University of London. 
With 6 plates, 5s. net. 

■ A book of great interest to any mtelhgent reader ’ — Sunday Times 
' This stimulating essay on pnmitive]UTisprudence ' — Nature ‘ In bringing 
out the fact that tact, adaptabihty, and mtelhgent self-mterest are not 
confined to the civilized races, the author of this mterestmg study has 
rendered a useful service to the humanizing of the science of man,' — New 
Statesman 
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Psychology and Ethnology. By W. H. R. Rivers, M.D. , LittJ ). , 
FJt.S. Preface by G. Elliot Smith, F.R.S. 15s. net. 

' TTus notice m no way exhausts the treasures that are to be fonnd In thi« 
volume, which really requires long and detailed study We congratulate 
the editor on producing it It u a worthy monument to a great man ' — 
Saturday Review ' Everything he has written concemmg anthropology is 
of interest to senous students —Times Literary Supplement 

Theoretical Biology. By J. von UexkuU. i8s. net. 

‘ rt IS not easy to give a critical account of this important book Partly 
because of its ambitious scope, that of re-setting biological formulatioas 
in a new synthesis, partly because there is an abundant use of new terms. 
Thirdly, the author's armments are so radically important that they cannot 
justly be dealt with in brief compass No one can read the book without 
feehng the thrill of an unusually acute mind ‘ — J Arthur Thomson, in 
Journal of Philosophical Studus 

Thought and the Brain. By Henn PUron, Professor at the 
College de France. 12s. 6 d net. 

‘ A very valuable summary of recent investigatioiis into the structure and 
working of the nervous system He is prodigal of facts, but sparing of 
theones His book can be warmly recommended as giving the reader a 
vivid idea of the intricacy and subtlety of the mechanism by which the 
human animal co-ordinates its impressions of the outside world ' — Txntu 
Literary Supplement 

Sex and Repression in Savage Society. By B. Malinowski, 
Professor of Anthropology in the University of London, 
los. 6d net. 

‘ This work is a most important contribution to anthropology and 
psychology, and it will be long before our text-books are brought up to the 
standard which is henceforth indispensable ’ — Saturday Review 

Social Life in the Animal World. By F. Alverdes, Professor 
of Zoology m the University of Marbuig. los. 6d. net 

‘ Most interesting and useful He has collected a wealth of evidence on group 
psychology ’ — Manchester Guardian ' Can legitimately be comjiared with 
Kohler’s Mentality of Apes ' — Nation ' We have learnt a great deal from 
his lucid analysis of the springs of annnal behaviour ' — Saturday Review 

The Psychology of Character. By. A A. Roback, PhD. 
Third edition, ais. net. 

‘ He gives a most complete and admirable historical survey of the study of 
character, with an account of all the methods of approach and schools of 
thought Its comprehensiveness is little short of a miracle , but Dr 
Roback writes clearly and well , his book is as interesting as it is erudite 
New Statesman 

The Social Basis of Consciousness. By Triganl Burrow, 
MS)., PhU. I2S. 6 d. net. 

' A most important book He is not merely revoltmg against the schema- 
tism of Freud and his pupils He bnngs something of very great hope for 
the solution of human mcompatibilities Psycho-analysis already attacks 
problems of culture, reUgion, politics But Dr Burrow’s book seems to 
promise a wider outlook upon our common life ’ — New Statesman 
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The Effects of Music. Edited by Max Schoen. 15s. net. 

* The results of such studies as this confirm the observations of experience, 
and enable us to bold with much greater confidence views about such things 
as the durabihty of good music compared with bad ’ — Times Literary 
Supplement ' The facts marshalled are of interest to all music-lovers, and 
pa^cularly so to musicians ' — Musical Minor 

The Anal3rsis of Matter. By Bertrand Russell, F.R.S. 21s, 
net. 

‘ Of the first importance not only for philosophers and physicists but for 
the general reader too The first of its three parts suppbes a statement 
and interpretation of the doctrine of relativity and of the quantum theory, 
done with his habitual uncanny lucidity (and humour), as is mdeed the 
rest of the book ’ — Manchester Guardian ' His present brilliant book is 
candid and shmulating and, for both its subject and its treatment, one of 
the best that Mr Russell has given us ’ — Times Literary Supplement 

Political Pluralism : a Study m Modem Pobtical Theory. By 
K. C. Hstao. los. 6d. net. 

‘ He deals with the whole of the literature, considers Gierke, Dnguit, 
Krabbe, Cole, the Webbs, and Laski, and reviews the relation of pluralistic 
thought to representative government, philosophy, law, and international 
relations Tliere is no doubt that he has a grasp of his subj ect and breadth 
of view ’ — Yorkshire Post ' This is a very interestmg book ’ — Mind 

The Neurotic Personality. By R. G Gordon, M D., D.Sc., 
F.R.CJ>.Ed los. 6d. net. 

‘ Such knowledge as we have on the subject, coupled with well-founded 
speculation and presented with clanty and judgment, is offered to the 
reader in this interesting book ' — Times Literary Supplement ' A most 
excellent book, in which he pleads strongly for a rational viewpoint towards 
the psychoneuroses ’ — Nature 

Problems in Psychopathology. By T W Mtichell, M.D. 
9s. net. 

‘ A masterly and reasoned summary of Freud’s contnbution to psycholt^ 
He writes temperately on a controversial subject ’ — Birmingham Post 
‘ When Dr Mitchell writes anything we expect a bnlhant efiort, and we are 
not disappointed in this senes of lectures ’ — Nature 

Religious Conversion. By Sante de Sanctis, Professor of 
Psychology m the University of Rome. I2S. 6d. net. 

‘ He wntes purely as a psycholc^st, excluding all rehgious and metaphysical 
assumptions This being clearly understood, his astonishingly well- 
documented book will be found of great value aUke by those who do, and 
those who do not, share his view of the psychic factors at work in conversion ’ 
Dally News 

Judgment and Reasoning in the Child. By Jean Piaget. 
Professor at the Umversity of Geneva. los. 6d. net. 

‘ His new book is further evidence of his cautious and interestmg work 
We recommend it to every student of child mentality ' — Spectator ' A 
minute investigation of the mental processes of early childhood Dr Piaget 
seems to us to underrate the importance of his mvestigations He makes 
some original contributions to logic ' — Times Literary Supplement 
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Dialectic. By Mortimer J. Adler, Lecturer in Psychology, 
Columbia Univeraty. los. 6d. net. 

' It concerns itself with an analysis of the logical process involved in 
ordinary conversation when a con&ct of opinion arises This enquiry into 
the essential implicationa of everyday discussion is of keen inter^ ' — 
Btrmtngham Post 

Possibility. By Scott Buchanan, los. 6d. net, 

‘ This IS an essay in philosophy, remarkably well written and attractive 
Various sorts of possibihty, saentific, imaginative, and " abscdute ” are 
distinguished In the course of arriving at 1^ conclusion the author makes 
many challenging statements which produce a book that many will find 
well worth reading ’ — British Journal of Psychology 

The Technique of Controversy. By Bans B. Bogoslovsky. 
i2s. 6d. net. 

‘ We can only say that, m comparison with the orthodox treatise on logic, 
this book niakes really profitable and even fascinating reading It is 
fresh and stimulating, and is in every respect worthy of a place in the 
important senes to which it belongs ’ — Journal of Education 

The Symbolic Process, and its Integration m Children. By 
John F Markey, Ph.D. los. 6d net. 

' He has collected an interestmg senes of statistics on such points as the 
composition of the childish vocabulary at vanous ages, the prevalence of 
personal pronouns, and so on His ment is that he insists throughout 
on the social character of the " symbohc process "’ — Times LUerary 
Supplement 

The Social Insects : their Origin and Evolution By WtUiam 
Morton Wheeler, Professorof Entomology at Harvard University. 
With 48 plates, 2is. net, 

‘ We have read no book [on the subject] which is up to the standard of 
excellence achieved here ' — Field ‘ The whole book is so crowded with 
biological facts, satisfymg deductions, and philosophic comparisons that 
it commands attention, and an excellent index renders it a valuable book 
of reference ' — Manchester Guardian 

How Animals Find Their Way About. By E. Rabaud, Pro- 
fessor of Experimental Biology m the University of Pans. 
With diagrams, 7s. 6d. net. 

‘ A charming essay on one of the most interesting problems in a nim a l 
psychology ' — Journal of Philosophical Studies ‘ Nobiologist or psychol- 
ogist can afford to ignore the critically examined expenments which he 
describes m this book It is an honest attempt to explain mysteries, and 
as such has great value ' — Manchester Guardian 

Plato’s Tbeoiy of Ethics : a Study of the Moral Cnterion and 
the Highest Good. By Professor R. C. Lodge, ais. net, 

‘ A long and systematic treatise covering practically the whole range of 
Plato’s philosophical thought, which yet owes httle to hnguistic exegesu, 
constitutes a remarkable achievement It would be difficult to conceive 
of a work which, within the same compass, would demonstrate more clearly 
that there is an organic whole justly known as Platonum which is internally 
coherent and eternally valuable ’ — Times Literary Supplement 
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Contributions to Analytical Psychology By C. G. Jung. 
Dr. Med. , Zunch, author of ’ Psychological Types ’ Translated 
by H. G. and Cary F. Baynes. i8s. net. 

‘ Taken as a whole, the book is extremely important and will further 
consolidate his reputation as the most purely brilliant investigator that the 
psycho-analytical movement has produced ' — Times Literary Supplement 

An Historical Introduction to Modern Psychology. By 
Gardner Murphy, Ph.D. Third Edition, 213. net. 

‘ That Dr Murphy should have been able to handle this mass of material 
in an easy and attractive way is a considerable achievement He has read 
widely and accurately, but his emdition is no burden to him His 
summaries are always lively and acute ' — Times Literary Supplement 

Emotions of Normal People. By WtUtam Moulton Marston, 
Lecturer in Psychology m Columbia Umversity. i8s. net. 

‘ He IS an American psychologist and neurologist whose work is quite un- 
known m this country He has written an important and darmg book, a 
very stimulating book He has thrown down challenges which many may 
consider outrageous ’ — Saturday Remew 

The Child's Conception of the World. By Jean Piaget, 
Professor at the University at Geneva 12s 6d net. 

‘ The child-mind has been largely an untapped region Professor Piaget 
has made a senous and effective drive into this area, and has succeeded in 
marking in a considerable outline of the actual facts They are of interest 
to all who want to understand children We know of no other source from 
which the same insight can be obtained ’ — Manchester Guardian 

Colour and Colour Theories. By Chnstine Ladd-Frankltn. 
With g coloured plates, 12s. 6d. net. 

‘ This is a collection of the various papers m which Mrs Ladd-Frankliu has 
set out her theory of colour-vision — one of the best-known attempts to 
make a consistent story out of this tangle of mysterious phenomena Her 
theory is one of the most ingenious and comprehensive that has been put 
forwa^ ’ — Times Literary Supplement 

The Psychology of Philosophers. By .Alexander Herzherg, 
Ph.D. los. 6d net. 

‘ It has been left for him to expound the points in which the psychology 
[of philosophers] appears to difier both from that of T Homme moyen sensuel 
and from that of men of gemns in other walks of life It may be admitted 
freely that he puts his case with enge^ng candour ’ — Times Literary 
Supplement 

Creative Imagination : Studies in the Psychology of Literature. 
By June E. Downey, Professor of Psychology in the Umversity 
of Wyoming. los. 6d. net. 

‘ This IS an altogether delightful book Her psychology is not of the 
dissecting-room typo that destroys what it analyses The author's own 
prose has a high literary quality, while she brings to her subject onginahty 
and breadth of view ’ — Birmingham Post 
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The Art of Interroi(atioii. By E. R. HamiUon, M.A., B.Sc., 
Lecturer in Education, University College of North Wales 
Introduction by Professor C. Spearman, F.R.S. 7s. 6d. net. 

‘ His practical advice is of the utmost possible value, and his book iS to 
be recommended not only to teachers but to all parents who take any 
interest in the education of their children It sets out first principles wiHi 
lucidity and fairness, and is stimnlating ’ — Saturday Revuw. 

The Growth of Reason: a Study of Verbal Activity. By 
Frank Lonmer, Lecturer in Social Theory, Wellesley College, 
los. 6d. net. 

' A valuable book in which the relation of social to orgamc factors m thought 
development is traced, the argument being that wmle ammals may live 
well by instinct, and pnimtivo communities by culture patterns, civiliza- 
tion can live well only by symbols and logic ' — Lancet. 

The Trauma of Birth. By Otto Rank. los. 6d. net. 

‘ His thesis asserts that the neurotic patient is still shrinking from the pain 
of his own birth This motive of the birtb trauma Dr Rank follows in many 
aspects, psychological, medical, and cultural He sees it as the root of 
religion, art, and philosophy There can be no doubt of the illumination 
which Dr Rank’s thesis can cast on the neurotic psyche ' — Ttnus Ltterary 
Supplement 

Biological Principles. By /. K. Woodger, BSc., Reader in 
Biology in the University of London 21s. net. 

' The task Mr Woodger has undertaken mast have been very difficult and 
laborious, but he may be congratulated on the result ' — Mcmehester Guardian 
' No biologist who r^y wishes to face fundamental probtems should omit 
to read it ’ — Nature 

Principles of Experimental Psychology. By H. Pteron, 
Professor at the College de France. los. 6d net. 

‘ Treating psychology as the science of reactions. Professor Pidron ranges 
over the whole field in a masterly rgsumd We do not know of any general 
work on the subject which is so completely modem m its outlook As an 
mtroduction to the whole subject his book appears to us very valuable * 
Times Literary Supplement. 

The Statistical Method in Economics and Pobtical Science. 
By P. Sargant Florence, M.A .PhD , Professor of Commerce 
m the Umversity of Birmmgham. 25s. net. 

‘ It sums up the work of all the best authorities, but most of it is the author’s 
own. IS fresh, original, stimulating, and wntten m that Inad style that one 
has been led to expect from him Its breadth and thoroughness are 
remarkable, for it is very much more than a mere text-book on statistical 
method ’ — Nature 

Human Sp^ch. By Str Richard Paget, Bt.. FJnstJ^. With 
numerous illustrations. 25s. net. 

' There is a unique fascination abouta really original piece of research The 
process of detecting one of Nature's secrets constitutes an adventure of the 
mind almost as thnllmg to read as to experience It is such an adventure 
that Sir Richard Paget describes The gist of the theory is that speech 
is a gesture of the mouth, and more specially of the tongue We feel that 
we can hardly praise it too highly ' — Times Ltterary Supplement 
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The Foundations of Geometry and Induction. By Jean 
Ntcod. Introduction by Bertrand Russell, F.R.S. i6s. net. 
' Anyone on first reading these two essays might be tempted to tmdenate 
them, but further study would show him his mistake, and convmce him that 
the death of their author at the age of thirty has been a most serious loss 
to modem philosophy ’ — Journal of Philosophical Studios 
Pleasure and Instinct : a Study m the Psychology of Human 
Action By A H B Alien. 12s. 6d. net. 

‘ An enunently clear and readable monograph on the much-discussed 
problem of the nature of pleasure and unpleasure Since this work 
amplifies some of the most important aspects of general psycboli^, the 
student wdl find it useful to read in conjunction with his text-bmk ’ — 
British Medical Journal 

History of Chinese Political Thought, dunng the early Tsin 
Period By Ltang Chi-Chao. With 2 portraits, los 6d. net 

* For all his wide knowledge of non-Chmese political systems and the breadth 
of his own opmioiLs, he remamed at heart a Confucianist Amidst the 
drums and trumpets of the professional politicians, this great scholar's 
exposition of the ^htical foundations of the oldest civilization in the world 
comes like the deep note of some ancient temple bell ’ — Times Literary 
Supplement 

Five Types of Ethical Theory. By C. D Broad, Ltd D , 
Lecturer at Trinity College, Cambridge i6s, net. 

* A book on ethics by Dr Broad is bound to be welcome to all lovers of clear 
thought There is no branch of philosophical study which stands more in 
need of the special gifts which mark all his wntings, great analytical acumen, 
emment lucidity of thought and statement, serene detachment from 
irrelevant prejudices ' — Mind. 

The Nature of Life. By Eugento Rtgnano, Professor of 
Philosophy in the University of Milan 7s 6d net 
' In this learned and arresting study he has elaborated the arguments of 
those biologists who have seen in the activities of the simplest organisms 
purposive movements inspired by tnal and error and foreshadowing the 
reasonmg powers of the higher animals and man It is this purposiveness 
of life which distmguishM it from all the moigamc processes ’ — New 
Statesman 

The Mental Development of the Child. By Karl Buhler, 
Professor in the University of Vienna. 8s. 6d net 
‘ He summarizes in a masterly way all that we have really learned so far 
about the mental development of the child Few psychologists show a 
judgment so cool and so free from the bias of preconceived theories He 
takes us with penetrating comments through the sillyage, the chimpanzee 
age, the age of the grabber, the toddler, the babbler ' — Times Litertsry 
Su^lement 

The Child’s Conception of Ph^ical Causality. By Jean 
Ptaget, Professor at the University of Geneva. las. 6d. net 
' Develops further his valuable work. Here he endeavours to arrive at 
some idea of the child's notions of the reasons behmd movement, and hence 
to consider its primitive system of physics His results are likely to prove 
useful in the study of the psychological history of the human race, and m 
the understanding of primitive peoples, as well as that of the child. Hu 
method u admirable ' — Saturday Remew 
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Integrative Psychology : a Study of Unit Response By 
WtUtam M Marslon, C. Daly King, and EhzabOh H. Marsion 
2IS. net. 

‘ Here is a danng attempt to explain personality m terms of physiology 
It might seem that in such an attempt the authors must have slight^ 
personality It is found, however, that they have magnified its importance 
To deal adei^uately with the long and admirably co-ordinated argument 
of this book IS impossible, and it must suffice to refer all who desire that 
psychology shall be placed on a scientific basis to the book itself ’ — Scttvrday 

Eidetic Imagery, and the T}T)olpgica] Method By E. R 
Jaensch, Professor in the University of Marburg 7s 6d. net 
' While the work of Professor Jaensch is well-known to psychologists and 
educationalists, it is too little known to physicians An excellent translation 
recently published leaves no excuse for ignorance of a subject as important 
as It 18 interesting The author epitomizes much of the recent 

work on these fascinating topics ’ — Lancet 

The Laws of Feeling. By F. Paulhan Translated by C. K 
Ogden. los. 6d net 

‘ It 18 strange that so important a contribution to our knowledge of feeling 
and emotion should have sufifered neglect The main thesis that the author 
advances is that all feeling, even pleasure and pain, and all emotion ace due 
to the arrest of tendencies ' — Saturday Remew 

The Psychology of Intelligence and Will. By H. G WyaU 
I2S. 6d net 

‘Its value lies, not merely in the analysis of volitional consciousness and the 
defimte relation of will-process m its highest form of free initiative to the 
capacity for relational thinking in its most creative aspect, but in the 
reason^ challenge which it makes to aU forms of mechanistic psychology ' 
— Journal oj PhUosophtcal Studies 

The Concentric Method, m the Diagnosis of the Psycho- 
neurotic. By M Laignel~Lavastine, Associate-Professor of 
the Pans Medical Faculty \\ith 8 illustrations. los 6d. net. 
' This book emphasizes the physiological aspects of the psychonenroscs 
which are liable to be overlooked or altogether neglected, and it will certainly 
be read with advantage by those concerned with the treatment of psycho- 
neurotic patients ’ — Brthsh Medical Journal 

The Foundations of Mathematics and other logical Essays 
By F. P. Ramsey Edited by R B. Bratihu/atte, 
Fellow of King's College, Cambndge. Preface by G E. Moore, 
Lift D , Professor of Mental Philosophy and Logic in the 
University of Cambridge. 15s net. 

' His wmrk on mathematical logic seems to me the most important that has 
appeared since Wittgenstein's Tractatus Logtco-Phtlosophtcus ' — Bertrand 
Russell, in Mind ' I recommend it as bemg at once more excitmg and more 
fruitful than the more sustained theonzmgof maturer philosophers ^ — Granta. 

The Philosophy of the Unconscious. By E. von Hartmann. 

Introduction by C. K Ogden. 15s net. 

‘ 'The reprint of so famous a l^k in a cheap and accessible medium is a 
boon which should not be accepted ungraciously Zdr Ogden contributes 
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Invention and the Unconscious. By J. M. Montmasson. 
Translated, with an Introduction, by Dr. H. Stafford Hatfidd 
15s. net. 

' His informative and stimulatuig essay, m which he first exanunes many 
discoveries in the scientific and mechanical field, and then considers 
^erally how the unconscious mind may bring inventions to birth ' — 
Discovery 


The Mind and its Body : the Foundations of Psjxhology. By 
Charles Fox, Lecturer on Education in the University of Cam- 
bridge. los. 6d. net. 

' The whole field of psychology is re wwed withcandour. It will lead many 
to review their bake concepts and some to realize that psychology has 
somethmg to add to our understanding of the workmgs of the body.' — 


Lancet. 
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The Social Life of Monkeys and Apes. By 5 . ZtKkerman, 
D Sc , M.R.C.S With 24 plates. 15s. net. 

‘ A graphic and trank account of the amazing doings of the baboons he 
watted It IS no exaggeration to claim that the book marks the beginning 
of a new epoch m the study of a subject which is the essential foundation of 
the biological approach to sociology ' — Sunday Ttmes 

The Development of the Sexual Impulses. By R. E. Money- 
Kyrle, author of The Meaning of Sacrifice. los. 6d. net. 

‘ Dr Money-Kyrle has developed his theme with ezceptional insight and 
sense of proportion Students who wish to know w^t psycho-analysis 
really imphes could hardly find a more stimalatmg mtroduction ' — Times 
Literary Supplemevt 

Constitution-Types in Delinquency. By W. A. WtUemse. 
With 32 plates, 15s net 

‘ A valuable book which students of ddinquency cannot a&ord to iraore.’ 
— Times Literary SuppUment ' A great deal of valuable material for the 
cnnunologist ' — Brain 

Mencius on the Mind. By I. A. Richards, author of 
Principles of Literary Criticism. los. 6d. net. 

‘ His very interesting and suggestive book He takes certain passages 
from Mencius and attempts a hteral rendering, as an mtroduction to his 
general theme, the difficulty of translation ’ — Rew Statesman 

The Sciences of Man in the Makinil. By Professor E. A, 
Kirkpatrick 15.S. net 

' Introduces the reader to scientific method and to the pomts of view of 
anthropology and ethnology, of physiology and hygiene, of engemcs and 
euthenics, of economic and pohtical science, of sociology and education, 
of rehgion and ethics ' — Journal of Education 

The Psychology of Consciousness. By C. Daly King. 

Introduction by Dr W. M Marston 12s. 6d. net. 

‘ He has a hght touch, but before biingmg forward his own thesis he discusses 
the vanous schools of thought, includmg the psychonic theory He argues 
that what they study is really a branch of physiology The only real 
psychology is to mvestigate consciousness ’ — Birmingham Post 

The Psychology of Animals, in Relation to Human Psychology. 

By F Alverdes, Professor at Marburg Umversity. 9s net 
' May be thoroughly recommended as a clear and simple mtroduction to 
the study of animal behaviour from the psychological pomt of view ' 
— Science Progress 

The Gestalt Theory, and the Problem of Configuration. By 
Bruno Petennann. Illustrated, 15s. net. 

‘ In the book before us Dr Petennann has set himself to examine practically 
the whole gestalt hterature, and has produced what is not only an exceeding- 
ly^useful summary but an acute cntique ' — Times Literary Supplement. 
The Theory of Fictions. By Jeremy Bentham. Edited, with 
an Introduction and Notes, by C. K. Ogden. 12s. 6d. net. 

‘ A thorough study of it will prove it to be a mine of information Mi. 
Ogden has done a real service to philosophy by publishing this book, which 
w2l be considered by many as a revelation ' — Nature 
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Ethical Relativity. ByE.A.Westermarck, Ph.D..Hon.LL.D., 
author of A History of Human Marriage. 12s. 6 d. net 
' This very important work . It is of great advantage to have his 

theoretical doctime m this separate and considered form In these days it 
IS a refreshment to have a writer who attempts to throw hght on nght and 
wrong by tracmg them back to their ongm ' — Manchester Ouardian 

The Spirit of Language in Civilization. By K. Vossler. 
I2S. 6 d. net. 

' Even if this chapter [on language communities] stood alone the book 
would be well worth readmg The remamder discusses the relation of 
language and rehgion, of language and science, and of language and poetry 
His work IS full of fine things ’ — Manchester Guardian 

The Moral Judgment of the Child. By Jean Piaget, Professor 
at the University of Geneva. 12s 6d. net. 

' In this, the most brilliant and persuasive of Professor Piaget’s studies of 
the child’s mind, we are led from a consideration of the game of marbles 
and its rules to a new psychology and a new pedagogy ’ — New Statesman 

The Nature of Learning. By Professor George Humphrey.M A , 
Ph D. 15s. net 

‘ A stimulatmg review of recent investigation mto the physiology of psycho- 
logy ' — New Statesman ' A deeply interesting book ’ — Mtnd 

The Dynamics of Education. By Hilda Taba Introduction 
hyW /f. Professor at Columbia University los 6d. 

net 

■ Where she emphasizes the importance of group action, the book is of 
exceptional value The sphere of conduct is treated with the same dis- 
passionate comprehension ’ — Sunday Times 

The Individual and the Community. By Wen Kwei Liao, 
M.A , Ph D. 15s net. 

' His subject IS the contrast of legalism and morahsm Particularly 

valuable is the account given of Sun Yat-Sen The book is noticeable, 
not merely as a piece of philosophy, but as a clue to the present mmd of 
Chma ' — Manchester Guardian 

Crime, Law, and Social Science. By Jerome Michael, 
Professor of Law in Columbia University, and Mortimer J. Adler 
15s. net 

' The book is important, not only on account of its erudition, but because 
of its general conclusions which are highly controversial They assert 
that there is no science of cnmmology , — Listener. 

Dynamic Social Research. By John J.Hader and Eduard C 
Lindeman. 12s. 6d net 

Speech Disorders : a Psychological Study. By Sara Stinchfield, 
Ph.D With 8 plates, 15s. net. 

The Nature of Mathematics ; a Critical Survey. By Max 
Black. los 6d. net. 
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